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Reference Manual 


Use of DANGER, WARNING, CAUTION, and NOTE 


This publication includes, DANGER, WARNING, CAUTION, and NOTE information where appropriate to point out safety 
related or other important information. 


DANGER Hazards which could result in severe personal injury or death 
WARNING Hazards which could result in personal injury 

CAUTION Hazards which could result in equipment or property damage 
NOTE Alerts user to pertinent facts and conditions 


Although DANGER and WARNING hazards are related to personal injury, and CAUTION hazards are associated with 
equipment or property damage, it should be understood that operation of damaged equipment could, under certain operational 
conditions, result in degraded process performance leading to personal injury or death. Therefore, comply fully with all 
DANGER, WARNING, and CAUTION notices. 


TRADEMARKS 


Advant, AdvaCommand, AdvaInform, AdvaBuild, and AdvaControl are registered trademarks of ABB Process Automation 
Corp. USA 


NOTICE 


The information in this document is subject to change without notice and should not be construed as a commitment by ABB 
Industrial Systems AB. ABB Industrial Systems AB assumes no responsibility for any errors that may appear in this document. 


In no event shall ABB Industrial Systems AB be liable for direct, indirect, special, incidental or consequential damages of any 
nature or kind arising from the use of this document, nor shall ABB Industrial Systems AB be liable for incidental or 
consequential damages arising from use of any software or hardware described in this document. 


This document and parts thereof must not be reproduced or copied without ABB Industrial Systems AB’s written permission, 
and the contents thereof must not be imparted to a third party nor be used for any unauthorized purpose. 


The software described in this document is furnished under a license and may be used, copied, or disclosed only in accordance 
with the terms of such license. 
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Advant Controller 55 is a Remote Terminal Unit and Programmable Controller for control of 
various industrial processes. The system provides the ABB Master Programming Language 
methods, AMPL. AMPL is based on software implemented function blocks, called PC 
Elements, which are connected to each other into programs which form a complete control 
function. AMPL is used in all Advant Controllers, MasterPiece 200/1 and MasterPiece 90. 


The PC element is the smallest unit of the AMPL. Each element performs a complete function, 
such as a logical AND gate, a timer, or a feedback control element. 


Each element has its own call name that enables it to be accessed regardless of the computer 
system the element is in. Many of the elements have call parameters which allow size, function, 
data type, and other properties to be determined. 


The mnemonic call name provides information about the basic function of the element. Further 
information about the function of the element or the data types for which the element is intended 
is given by a suffix to the name. E.g. COMP-I, comparator for integers, and COMP-R, 
comparator for real numbers, see the table below. 


Suffix Description 


B Boolean 


Integer 


Real number 


Time 


Memory function Multiplier in compound elements 


R 
T 
G Group data 
M 
L 


Load function, Limiting function, Threshold function 


RW Read/Write 


1-of-N addressing 


Data 


Number of poles 


OR function in compound elements 


N 
D 
P 
V Variable 
O 
A 


AND function in compound elements 
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Call Parameters 


For structure elements the call parameters determine cyclicity, place in the cycle time table 
(determines the order of execution for PC modules having the same cyclicity) and, for a slave 
element, the identity of its master header. For a function element, the call parameters may 


specify the size, data type, number of inputs and outputs, etc. 


Graphic Symbol 


Each PC element has a graphic symbol similar to the one in the figure below., 


COMP-I 
(C1) 

Tl I1>12 

I1=12 

12 I1<12 


Normally, the call name of the element is written in the uppermost part of the symbol. 

For certain functions, e.g. AND and OR, the name is replaced by a symbol. When the element 
has supervisory control signals, the terminals for these signals are collected in a separate part of 
the symbol according to the figure below. 


Owe WNER 


21 


—22 


Connection of PC Element Inputs and Outputs 


Only inputs and outputs with the same data type can be interconnected. If, for example, an 
output with data of the type I is to be connected to an input of the type R, a code conversion 


element, e.g. CONV (I, R) must be inserted in the data path. 


Designation Data Type 
| Integer, 16 bit 
IL Integer, 32 bit 
R Real number 
Boolean 
T Time 
TR Time, real representation 


Group data, i.e. a collection of data with one of the above data types 


Array 
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Error Handling, Integer Overflow 


The range of allowable integer values is as follows. 
For I= —32768 .. 32767 
For IL= —2147483648 .. 2147483647 


When the range is exceeded the output is set to the respective limiting value. 


Overflow Real Numbers 


The range of allowable real numbers is 9.2 x 10!8 ...-0.1 x 10!8. When the range is exceeded 
the output is set to the respective limiting value. The smallest magnitude that can be represented 
by areal number is 5.0 x 10 =20 Any output with an absolute value smaller than this is set to 0.0. 


Element Libraries for MasterPiece Products 


Each standard system has an element library which contains a defined subset of the total number 
of available PC elements. The Technical Description contains the definition of the PC library. 


Programming with the PC Language 


The Data Sheets 
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When programming a PC based control system, one chooses PC elements from the library, and 
includes them in a draft PC diagram. The elements are then interconnected on the diagram to 
define the exchange of data between them. 


The information on the draft PC program is used when entering the PC program in source code 
form on a system aid. The aid translates the program into object code, which is loaded into the 
target system. 


An element description starts with a short Summary that describes the main function of the 
element. The graphic symbol of the element is shown to the right of the summary. Symbols with 
a variable number of connections are shown in the figure below. 


MAX 
(C1, C2) 
——  1-] DEADB 
—— 11-) IA1 A-L 30 —— 
— 12 —| IA2 OVE ST = 


—L— 10+C2 4 


The calling of the element is described under the heading Call. 


ELEMENT (C1, C2, ... Cn) 


If the element has call parameters, these are described in a table where their permissible values 
are stated. Element terminals are described under the heading Connections. This section 
provides a table giving each terminal number, name, type and application. 


PC Elements 


Introduction 
The type of connection is given as xy, where x is I or O if it is an input or an output terminal, Y 
denotes the data type previously described in the table below the heading Connections of PC 
Elements. The descriptions finish with a detailed functional description under the heading 
Function. 
PC Elements 
SUB 
Subtractor SUB. 
| —— The call name of the element. 
Summary Short description of the function of 
SUB is used for subtraction of two integers or real numbers = —___ {7 =7_-3-__ the element. 
—2 fet. | 
bes . 
Call SUB (C1) = The graphic symbol of the element. 
Parameter _| Significance Permissible value Call, with table over the call 
Cl Data type LIL,R parameters, if any. 


, ae The terminals of the element are 
Terminal Description | described in a table. 


No Name Type Description | | - 
1 : ICl Input for minued. Detailed description of the elements 


2 : ICcl Input for subtrahend. Le function. 
LT 

20 - ocl Output for difference. 

Function 


The value at input 2 is subtracted from that at input | and the result is stored at output 20. 
Overflow 


If the maximum positive or negative values are exceeded, the output is limited to the highest or lowest 
representable value for the data type. 
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Description, schematic outline 
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PC Elements According to Type 


Element Type 


Element Name 


Structure Elements 


Block Header BLOCK 
Control Module Header CONTRM 
Function Header FUNCM 
Master Header MASTER 
Program Header PCPGM 
Sequence Header SEQ 
Slave Header SLAVEM 
Step Header STEP 
Combinational Elements 

And Gate AND 
Inverter INV 

Or Gate OR 
Threshold Function THRESH-L 
Exclusive Or Gate XOR 
AND with OR gates at the inputs AND-O 
OR with AND gates at the inputs OR-A 
AND with trigger on output AND-TRG 
OR with trigger on output OR-TRG 
Bitwise Operation on the Integer Data Type 

Set one bit BSET 
Read one bit BGET 
Memory Elements 

Set/ Reset Memory SR 

Set/ Reset Memory with Data Input SR-D 
Set/ Reset Memory with And Inputs SR-AA 
Set/ Reset Memory with And/ Or Inputs SR-AO 
Set/ Reset Memory with Or/ And Inputs SR-OA 
Set/ Reset Memory with Or Inputs SR-OO 
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Element Type 


Element Name 


Time Elements 


Monostable MONO 
Oscillator OSC-B 
Time Selector TIMER 
Time Delay Off TOFF 
Time Delay On TON 
Time Delay On with Retention TON-RET 
Trigger TRIGG 
Register Elements 

Queue Register FIFO 
Data Copying MOVE 
Register REG 
Group Data Register REG-G 
Shift Register SHIFT 
Switch Elements 

Switch SW 
Changeover Switch SW-C 
Multiplexers 

Multiplexer with Integer Address MUX-I 
Multiplexer with Memory and Integer Address MUX-MI 
Multiplexer with Memory and 1 of N Address MUX-MN 
Code Converter Elements 

Code Converter CONV 
Code Converter, Boolean to Integer CONV-BI 
Code Converter, Integer to Boolean CONV-IB 
Arithmetic Elements 

Absolute Value ABS 
Adder ADD 
Divider DIV 
Limiter LIM-N 
Multiplier MUL 
Square Root SQRT 
Subtractor SUB 
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Element Type 


Element Name 


Adder with Multiplied Output ADD-MR 
Divider with Multiplied Inputs DIV-MR 
Integer Scaling Element MULDIV 
Counter Elements 

Counter COUNT 
Comparator Elements 

Comparator for Boolean Values COMP-B 
Comparator for Integer COMP-| 
Comparator for Real Numbers COMP-R 
Maximum Selector MAX 
Minimum Selector MIN 
Function Generators 

Function Generator with 1 Variable FUNG-1V 
Feedback and Filter Elements 

Three State Controller CON-PU1 
Derivator DER 
Filter with 1 Pole FILT-1P 
Integrator INT 

P Function Proportional P-1 

PDP Function PDP 
Pl-Regulator Pl 
PIP-Function PIP 
Ramp Generator RAMP 
Supervision Elements 

Calculation of System Load SYSL 
Element for Actual Time and Date SYSTIME 
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Short Form Description 


Element Description 

ABS Calculates the absolute value of an integer or a real number. The result is multiplied by a 
scale factor. 

ADD Adds up to 19 integers or real numbers. 

ADD-MR Adds two groups of up to 19 real numbers each and subtracts the second from the first. The 
result is multiplied by a real number. 

AND Gives the Boolean product of up to 19 Boolean values. 

AND-O Gives the Boolean product of up to 9 Boolean values and up to 5 Boolean sums of a 


maximum of 9 Boolean values each. 


AND-TRG _ | Used when the output of an AND gate should be triggered. 


BGET Reads the value of the selected bit from an integer or integer long value 
BLOCK Module header for blocks. 
BSET Sets the value of the selected bit in an integer or integer long value 


COMP-B Used to compare two bits. 


COMP-| Comparator for Integer 


COMP-R Used to compare two real numbers. 


CON-PU1 Three state controller with outputs for increase/decrease for control via an integrating 
actuator. 


CONTRM Module header for control modules. 


CONV Conversion of data between the types I, IL, R, T and TR. 


CONV-BI Converts data in BC, BCD, 1-of-N code, Gray code, and 16/32 bit packing, given at a number 
of Boolean inputs into data in integer form (I or IL). 


CONV-IB Converts data in integer form (I or IL) into data in BC, BCD, 1-of-N code and uncoded 
unpacking at a number of Boolean inputs. 


COUNT Pre-settable counter for counting pulses, up or down. With checking of the value relative to 0. 


DER Used to give derivation effect. The element has inputs and outputs for limit values, setting of 
gain, filter function for restricting the derivation effect and the possibility of following and 
external reference. 


DIV Used for dividing two real numbers or two integers. For integers the quotient is obtained 
along with a remainder at a special output. 

DIV-MR Used to divide one product of real numbers with another. 

FIFO Queue register with up to 9 queues each with a maximum of 64 places. 

FILT-1P 1-pole low-pass filter with options for limiting the output signal and for following an external 
reference. 


FUNCM Module header for function module. 
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Element Description 


FUNG-1V Generates a piece-wise linear function of one variable using tables, with up to 255 elements. 
If the function is strictly monotonous the inverse of the function can be generated by 


balancing. 

INT Used to give integration effect. The element has inputs and outputs for limit values, setting of 
gain and following with an external reference. 

INV Used to invert a Boolean value. 

LIM-N Used for limiting integers, real numbers or time values. Several limit values may be selected. 


MASTER Module header for master modules. 


MAX Selects the largest of up to 19 integers or real numbers. 

MIN Selects the smallest of up to 19 integers or real numbers. 

MONO Used to generate a pulse with a given duration when the input changes from 0 to 1. The 
pulse duration is specified at an input. Retriggability is controlled with an input. 

MOVE Used to move data, e.g. from one place in the database to another. 

MUL Used for multiplication of up to 19 integers or real numbers. 


MULDIV Scaling element for integer data 


MUX-I Selector for up to 19 inputs. Integer address. 


MUX-MI Selector for up to 19 inputs. Integer address and memory. 


MUX-MN Selector for up to 19 inputs. 1-of-N address and memory. 


OR Gives the Boolean sum of up to 19 Boolean values. 


OR-A Gives the Boolean sum of up to 9 Boolean values and up to 5 Boolean products each of a 
maximum of 9 Boolean values. 


OR-TRG Used when the output of an OR gate should be triggered. 


OSC-B Oscillator for a Boolean variable with variable frequency and pulse time. 
P-1 Used as an amplifier in feedback systems. The element permits output signal limiting and 
following. 


PCPGM Module header for program. 


PDP Used to give proportional effect and limited derivation effect. The element permits limiting of 
the output signal and following. 

Pl Used as a standard PI regulator for serial compensation in feedback systems. The element 
permits limiting of the output signal and following. 

PIP Used to give proportional effect and limited integration effect. The element permits limiting of 
the output signal and following. 

RAMP Used to limit the rate of change of a signal. The element permits limiting of the output signal 
and following. 

REG Used as a memory element with an optional number of positions. 

REG-G Used to assemble simple variables into one single variable of group type. 


SEQ Module header for a sequence. 
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Element Description 

SHIFT Used as a shift register with optional length. 

SLAVEM Module header for a slave. Subordinate to a MASTER. 

SQRT Calculates the square root of a real number. The result is multiplied by a scale factor. 

SR Memory for Boolean variables. The element has one Set and one Reset input. 

SR-AA Memory for Boolean variables. The element has And gates with up to 9 inputs on the Set and 
Reset inputs. 

SR-AO Memory for Boolean variables. The element has one And gate with up to 9 inputs on the Set 
input and one Or gate with up to 9 inputs on the Reset input. 

SR-D Memory for Boolean variables. The element has one Set and one Reset input and data and 
clock inputs for clocking in data. 

SR-OA Memory for Boolean variables. The element has one Or gate with up to 9 inputs on the Set 
input and one And gate with up to 9 inputs on the Reset input. 

SR-OO Memory for Boolean variables. The element has Or gates with up to 9 inputs on the Set and 
Reset inputs. 

STEP Module header for a step. Subordinate to an SEQ. 

SUB Subtraction of one real or one integer number from another. 

SW Switching element with up to 9 closing channels. 

SW-C Switching elements with up to 9 change over channels. 

SYSL Calculation of system load 

SYSTIME Actual time and date 

THRESH-L_ | Used to determine when more than a given number of Boolean signals are set to 1. 

TIMER Used to generate pulses at up to 9 outputs. The pulse duration is determined for each output 
by to times within a day. 

TOFF Delay for turning a Boolean signal off. 

TON Delay for turning a Boolean signal on. 

TON-RET __ | Delay for turning a Boolean signal on with accumulating time measurement. 

TRIGG Provides a pulse during one program cycle when the input signal changes from 0 to 1. 

XOR Used to give a signal when one and only one of the input signals is true. 
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This page shows which elements are included in the different Advant Controller 55 software 
packages. 


Advant Controller 55 BASE SW 

ABS, ADD, ADD-MR, AND, AND-O, AND-TRG 

BLOCK, BGET, BSET 

COMP-B, COMP-I, COMP-R, CONTRM, CONV, CONV-BI, CONV-IB, COUNT 

DIV, DIV-MR 

FIFO, FUNCM 

INV 

LIM-N 

MASTER, MAX, MIN, MONO, MOVE, MUL, MULDIV, MUX-I, MUX-MI, MUX-MN 
OR, OR-AND, OR-TRG, OSC-B 

PCPGM 

REG 

SEQ, SHIFT, SLAVEM, SQRT, SR, SR-AA, SR-AO, SR-D, SR-OA, SR-OO, STEP, SUB, SW, 
SW-C, SYSL, SYSTIME 

TRESH-L, TIMER, TOFF, TON, 

TON-RET, TRIGG, 

XOR. 


Advant Controller 55 OPT 1 
CON-PU1, DER, FILT-1P, FUNG-1V, INT, P-1, PDP, PI, PIP, RAMP, REG-G. 


14 
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Execution Times 


Name Execution Time, typical (1s) Notes 
ABS 22 C1=l 
50 C1sIL 
60 C1=R 
ADD 9+2xC2 Ci1sl 
94+3xC2 C1=IL, C2>2 
32xC2-1 1 C1=R 
ADD-MR 15x(1+C1+C2) 
AND(1) 7+2.5xC1 (1.4+1.2xC1), ( )="Inline” time 
AND-O 18+6x (C1+C2+C3+C4+C5+C6) 
AND-TRG 1242,8xC1 
BGET 14 
BLOCK 8 
BSET 18 
COMP-B 10,8 
COMP-I 16 
COMP-R 55+8x(C1+C2) 
CON-PU1 31 C1=0 
301 At PFxTS 
31 Not at PFxTS 
501 C1=1 
At PFxTS 
Not at PFxTS 
CONTRM 690 
CONV 43 L,IL—3 R 
38 RoI, IL 
<95 all other conversions 
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PC Elements 


Introduction 
Name Execution Time, typical (1s) Notes 

CONV-BI 314+4xC3 C1=I, C2=1 (BCI) 
37+7xC3 C1=I, C2=2 (BCD-l) 
294+2xC3 C1=I, C2=3 (1 of NI) 
31+7xC3 C1=l, C2=4 (Gray—l) 
214+8xC3 C1=I, C2=5 (16/32BC-l) 
314+4xC3 C1=IL, C2=1 (BC-IL) 
37+7xC3 C1=IL, C2=2 (BCD-IL) 
294+2xC3 C1=IL, C2=3 (1 of NIL) 
314+7xC3 C1=IL, C2=4 (Gray—IL) 
214+8xC3 C1=IL, C2=5 (16/32BC-IL) 

CONV-IB 37+4xC3 C1=I, C2=1 (I>BC) 
78+4xC3 C1=I, C2=2 (I>BCD) 
36+4xC3 C1=I, C2=3 (I>1 of N) 
324+5xC3 C1=IL, C2=1 (IL—>BC) 
784+5xC3 C1=IL, C2=2 (IL+BCD) 
36+4xC3 C1=IL, C2=3 (IL-1 of N) 

COUNT 19 

DER 180 

DIV 25 Ci1=l 
210 C1sIL 
75 Ci=R 

DIV-MR 55+32x(C1+C2) 

FIFO 394+3xC2 Ci=1,B 

CisIL, R, T, TR 

FILT-1P 220 

FUNCM 3.125 

FUNG-1V 250 

INT 130 

INV 7 

LIM-N 37+2xC2 

MASTER 690 

MAX 14+5xC2 Ci1=l 
14+7xC2 C1=IL 
12+9xC2 Ci=R 
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PC Elements 


Introduction 
Name Execution Time, typical (1s) Notes 

MIN 144+5xC2 C1=| 
14+7xC2 C1=IL 
12+9xC2 C1=R 

MONO 23 

MOVE 8+4xC2 

MUL 7+6xC2 C1=| 
29xC2-14 C1=IL, C222 
39xC2-22 C1=R 

MULDIV 18,8 

MUX-I 18 

MUX-MI 284+2.5xC2 

MUX-MN 284+2.5xC2 

OR(1) 4+2.5xC1 (1.4+1.2xC1), ( )="Inline” time 

OR-A 18+6x (C1+C2+C3+C4+C5+C6) 

OR-TRG 12+2,8xC1 

OSC-B 17 

P-1 140 

PCPGM 690 

PDP 260 

PI 240 

PIP 270 

RAMP 220 

REG 16+3.5xC2 

REG-G 20+3xC2+10xC3+2xC4 

SEQ 1050 -at normal STEP execution C3=C4=C5=0 
1400 -at STEP-CHANGE Including STEP 

SHIFT 12 

SLAVEM 3.125 

SQRT 170 

SR") ) (4.4) 

SR-AA 16+3x(C1+C2) 
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PC Elements 


Introduction 
Name Execution Time, typical (1s) Notes 
SR-AO 16+3x(C1+C2) 
SR-D 14 
SR-OA 16+3x(C1+C2) 
SR-OO 16+3x(C1+C2) 
STEP See SEQ 
SUB 11 C1=| 
14 C1SIL 
49 C1=R 
SW 18+6xC2 
SW-C 14+8xC2 
SYSL 40+80xC1 
SYSTIME 210 
THRESH-L | 22+2xC2 
TIMER 30+16xC1 
TOFF 10 
TON 10 
TON-RET 14 
TRIGG 11 
XOR 10 (3.5), ( )=inline time 
Inline 5.2 onetime overhead for an inline 
begin+end sequence! 
Type Circuits | 6,25 onetime overhead for a type circuit 
begin+end 
(1) these elements are available as inline code (see “Space Requirements for inline Coded PC Elements) 
15 
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PC Elements 
Introduction 


Space Requirements 


The following pages show the memory space requirements for PC elements when all the inputs 
of each element are connected to the output of another element. 


Name PC Statement (byte) Local Data Area (byte) Notes 

ABS 14 2 C1=l 

4 C1=IL 
ADD 10+2xC2 2 C1=l 

4 C1=IL, R 
ADD-MR 12+2xC1+2xC2 4 
AND 10+2xC1 2 
AND-O 1442x(C1+C2+C3+C4+C5+C6) |2 
AND-TRG_ | 12+2xC1 2 
BGET 14 2 
BLOCK 12 2 
BSET 18 2 C1=l 

4 C1=IL 
COMP-B 12 2 
COMP-| 18 6 
COMP-R 18+4x(C1+C2) 8+2x(C1+C2) 
CON-PU1 54 90 
CONTRM _ {38 4+14 
CONV 14 4 C1=l 

C1=IL, R, T, TR 

CONV-BI 244+2xC3 6 C1=l 

8 C1sIL 
CONV-IB 24+2xC3 12+2xC3 
COUNT 30 10 C1=l 

12 C1=IL 
DER 34 44 
DIV 18 4 C1=l 

C1=IL 

DIV-MR 10+2(C1+C2) 4 


3BSE 006 526R0101 


PC Elements 


Introduction 
Name PC Statement (byte) Local Data Area (byte) Notes 

FIFO 244+4xC2 16+2x(C2+C2xC3) Ci=|,B 

16+4x(C2+C2xC3) C1isIL, TR, R, T 
FILT-1P 30 40 
FUNCM 6 0 
FUNG-1V 26 36 
INT 32 32 
INV 10 2 
LIM-N 24+6xC2 14 Ci=l 

20 CisIL, R, T, TR 
MASTER 38 4414 
MAX 144+2xC2 4 Ci1-l 

6 C1sIL 
MIN 144+2xC2 4 Ci=l 

6 C1sIL 
MONO 18 12 
MOVE 8+4xC2 2xC2 C1=B, | 

4xC2 CisIL, R, T, TR 
MUL 10+2xC2 2 Ci=l 

4 CisIL, R 
MULDIV 16 4 
MUX-| 144+2xC2 4 C1=B, | 

6 CisIL, R, T, TR 
MUX-MI 22+2xC2 6 C1=B, | 

8 CisIL, R, T, TR 
MUX-MN 20+4xC2 6 C1=B, | 

8 CisIL, R, T, TR 
OR 10+2xC1 2 
OR-A 1442x(C14+C2+C3+C4+C5+C6) | 2 
OR-TRG 12+2xC1 2 
OSC-B 16 12 
P-1 28 14 
PCPGM 26 2414 
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PC Elements 


Introduction 
Name PC Statement (byte) Local Data Area (byte) Notes 

PDP 32 48 

Pl 38 36 

PIP 32 44 

RAMP 34 52 

REG 16+4xC2 2+2xC2 C1=B, | 
2+4xC2 C1=IL, R, T, TR 

REG-G 284+2xC2+2xC3 6+2xC5 C1=B, | 
6+4xC5 C1=IL, R, T, TR 

SEQ 20+14xC3+8xC44+4xK 200+14+2xC3+8xC4 

(K=number of STEP’s) 

SHIFT 24 2+2xC2 C1=B, | 
2+4xC2 C1=IL, R, T, TR 

SLAVEM 6 = 

SQRT 14 6 

SR 12 2 

SR-AA 10+2x(C1+C2) 2 

SR-AO 10+2x(C1+C2) 2 

SR-D 18 4 

SR-OA 10+2x(C1+C2) 2 

SR-OO 10+2x(C1+C2) 2 

STEP 22+8xC1+4xC2+4xC3+2xC4  |2+6xC1 

SUB 14 2 C1=l 
4 C1=IL, R 

SW 10+6xC2 2xC2 C1=B, | 
4xC2 C1=IL, R, T, TR 

SW-C 124+2xC2 2xC2 C1=B, | 
4xC2 C1=IL, R, T, TR 

SYSL 10+8xC1 8+6xC1 

SYSTIME = | 22 16 

THRESH-L | 10+2 xC2 2 

TIMER 124+12xC1 1242 x C1 
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Introduction 


Name PC Statement (byte) Local Data Area (byte) Notes 
TOFF 16 12 
TON 16 12 
TON-RET /18 12 
TRIGG 12 4 
XOR 12 2 
Type Circuit |8+4 onetime overhead for a type 
begin+end circuit 
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PC Elements 
Introduction 


Space Requirements for Inline Coded PC Elements 


Name PC Statement (byte per terminal) Local Data Area (byte) Notes 
AND 6 2 
OR 6 2 
SR 10 2 
XOR 8 2 
& 

GET El ——J t— 20——_PUT Al 

AND E2 —_— 

AND E3 —— 


Example for assignment of inline operations to PC element terminals 


Generation of Inline Code 


Inline code is automatically generated by the Advant Station 120 Engineering Station if at least two PC elements of types AND, 
OR, SR, or XOR follow another order. From the user’s viewpoint there is no difference between a normal PC element and the 
corresponding inline element. 


Inline PC elements are used for speed optimization of binary operations. INV can be an additional attribute of a GET-, AND-, 
OR-, SR-, or XOR-terminal. 


20 
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PC Elements 
ABS 


Absolute Value 


ABS 


Summary 

ABS (ABSolute value) is used to form the absolute value of x|z| 

an integer or a real number. The absolute value can be (Cl) 

multiplied with an optional value. 1/1 olL5 —__ 
$s 2K 


PC element ABS 


Call ABS (C1) 

Parameter Significance Permissible values 

C1 Data type I, IL, R 
Terminal Description 

No Name Type Description 

1 | IC1 Input. Input for number, the absolute value of which is to be obtained. 

2 K Oc! Input for multiplication factor K. 

5 O OC! Output. Output for the product of the value at input K and the absolute value of the value at 

the input I. 

Function 


The value at input K is multiplied by the absolute value of the input I and the result is stored at the output O. 
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PC Elements 


ADD 


Adder 


Summary 


ADD is used for addition of an optional number of integers or 
real numbers 


Call ADD (C1, C2) 


ADD 


Sth 420s 


PC element ADD 


Parameter Significance Permissible values 
C1 Data type I, IL, R 
C2 Number of inputs | 2..19 
Terminal Description 
No Name Type Description 
1 : IC1 Input for addend. 
2 - IC1 Input for addend. 
Cc - IC1 Input for addend. 
20 - IC1 Output for sum. 
Function 


The values at the inputs 1 .. C2 are added and the sum is stored at the output 20. 


Overflow 


If the maximum positive or negative values are exceeded, the output is limited to the highest or lowest representable value for 


the data type. 
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PC Elements 
ADD-MR 


Adder with Multiplied Output 


Summary 


ADD-MR (ADDer - with Multiplier Real numbers) is used 
for addition of an optional number of real numbers. The 


numbers are added in two groups, each of a maximum of 
19 numbers, after which the second group is subtracted from —l_ 10+c1 — 
the first. The result is multiplied with a real number. 


—l 30+c2 + 


ADD-MR 


11.=| + 
V2 


31-— - 
34.= 


PC element ADD-MR 


Call ADD-MR (C1, C2) 

Parameter Significance Permissible values 
C1 Number of positive inputs in the addition element. 1..19 
C2 Number of negative inputs in the addition element. 1..19 
Terminal Description 

No Name Type Description 

1 = IR Input for multiplication factor. 

11 - IR Input for addend with positive weight factor. 

12 - IR Input for addend with positive weight factor. 

10+C7 : IR Input for addend with positive weight factor. 

31 i IR Input for addend with negative weight factor. 

32 - IR Input for addend with negative weight factor. 

30+C2 : IR Input for addend with negative weight factor. 

50 - OR Output for result. 
Function 


The sum of the real numbers at the inputs 31 .. 30 + C2 is subtracted from the sum of the inputs 11 .. 10 + C/, after which the 
result is multiplied with the value at input 1. The result is stored at the output 50. 


Overflow 


If the maximum positive or negative real value is exceeded, the output is limited to the greatest or lowest representable value 


respectively. 
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PC Elements 
AND/OR 


And Gate / Or Gate 


Summary 


OR and AND elements are used to form general combinatorial 
expressions with Boolean variables. The elements can have a 
maximum of 19 inputs. 


Call OR (C1) AN 


D (C1) 


1 


AND/OR 


1 & 20 


20 


ib asheiel 


PC element OR 


PC element AND (3) 


2 


WNHR 


= 


L 20 


2 


‘a 


PC element AND 


WHER 


PC element OR (8) 


Permissible values 


Parameter Significance 

C1 Number of inputs 2..19 
Terminal Description 

No Name Type Description 

1 = IB Input 

2 a IB Input 

C1 == IB Input 

20 -- OB Output 


Function- OR element 


The output signal is set if any of the inputs are set. See the table below. 


Table OR 


1 


20 


oO;}| oO] Oo 


=? 


oem) 
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PC Elements 
AND/OR 


Table OR 
1 2 3 20 
1 1 1 1 
AND element 
The output signal is set to | if all of the inputs are 1. See the table below. 
Table AND 
1 2 3 20 
0 0 0 0 
0 0 1 0 
0 1 0 0 
0 1 1 0 
1 0 0 0 
1 0 1 0 
1 1 0 0 
1 1 1 1 
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PC Elements 
AND-O 


And Gate With Or Inputs AND-O 


Summary 
Tears 60 
AND-O (AND - with Or gates on the inputs) is used to form D0 
general combinatorial expressions with Boolean variables. ites! 
— 14 & | 60—— 
Ls]. 31 se 
ergy —— 
—l_10+c2 + 
— 11-21 
en 
— 21-3) 
— 31 - 
51 | 21 —— 32 ->1 
ae === 33) = 
———. 34° 
—l_50+c6 — 
PC element AND-O 
Call AND-O (C1, C2, C3...Cn) 
Parameter Significance Permissible values 
C1 Number of inputs in the AND part of the element 0..9 
C2 Number of inputs in the first OR gate of the element 0..9 
C3 Number of inputs in the second OR gate of the element 0..9 
Cn") Number of inputs in the last OR gate of the element 0..9 
(1) 1<ns<6 


1<C1+C2+...+Cns40 


Terminal Description 


No Name Type Description 

1 as IB Input direct to the AND gate in the element. 
2 -- IB Input direct to the AND gate in the element. 
C1 -- IB Input direct to the AND gate in the element. 
11 -- IB Input to the first OR gate in the element. 

12 -- IB Input to the first OR gate in the element. 
10+C2 as IB Input to the first OR gate in the element. 

21 -- IB Input to the second OR gate in the element. 
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PC Elements 
AND-O 


Terminal Description 


No Name Type Description 

22 -- IB Input to the second OR gate in the element. 
20+C3 -- IB Input to the second OR gate in the element. 
10x(n-1)+1 -- IB Input to the last OR gate in the element. 
10x(n-1)+2 -- IB Input to the last OR gate in the element. 
10x(n-1)+Cn =e IB Input to the last OR gate in the element. 

60 -- IB Output 
Function 


More rapid execution than if separate elements are used can be obtained by using assembled elements such as AND-O. The 
inputs need then only be tested until the value of the output can be determined. If input | is 0, the output can be reset irrespective 


of the other inputs. See the table below. 


Table AND-O (3, 3, 3) 


1 2 3 11 12 13 21 22 23 60 
0 x) |x X X X X X X 0 
1 0 X X X X X X X 0 
1 0 0 X X X X X X 0 
1 1 1 0 0 0 Xx X X 0 
1 1 1 0 0 1 0 0 0 0 
1 1 1 0 0 1 0 0 1 1 
1 1 1 0 0 1 0 1 X 1 
1 1 1 0 0 1 1 X X 1 
1 1 1 0 1 Xx 0 0 0 0 
1 1 1 0 1 Xx 0 0 1 1 
1 1 1 0 1 X 0 1 X 1 
1 1 1 0 1 X 1 X X 1 
1 1 1 1 Xx Xx 0 0 0 0 
1 1 1 1 X X 0 0 1 1 
1 1 1 1 X X 0 1 X 1 
1 1 1 1 Xx Xx 1 X Xx 1 


(1) x indicates that the input has no effect on the value of the output or the 


execution time. 
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PC Elements 
AND-TRG 


And Gate With Trigger on Outputs AND-TRG 


Summary 
AND-TRG (AND - with TRiGger on the output) is used eae ag er ee ol cal ia aa 
when the output of an AND gate should be triggered. + 27 

fed Een Gy em —cl1 4 


PC element AND-TRG 


Call AND-TRG (C1) 
Parameter Significance Permissible values 


C1 Number of AND inputs 2..19 


Terminal Description 


No Name Type Description 

1 =e IB Input to the AND gate. 
2 -- IB Input to the AND gate. 
cl a IB Input to the AND gate. 
20 -- OB Output 
Function 


When the result of the AND gate is set (to 1) the output signal is also set. The output signal is cleared during the next program 
cycle, irrespective of the result of the AND gate. For the output signal to be set, the result of AND gate must have been 0 during 
one program cycle. The output signal from the element may only be used within its own execution unit as detection of it is 
otherwise not certain. 


eet Mel Meals = 
ay 


1 program cycle 


ae eed | 
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PC Elements 
BGET 


Read one bit BGET 


Summary 

BGET is used to read one selected bit from an integer or long BCET 

integer value. The integer usually contains packed boolean (Cl) 

data. —— 1-|BITNR oO 10 — 
at 


PC element BGET 


Call BGET (C1) 


Parameter Significance Permissible values 


C1 Data type IIL 


Terminal Description 


No Name Type Description Values 
1 BITNR I The selected BIT NumbeR to read 0..15 (C1=l) or 
0..31 (C1=IL) 
2 | IC1 Input. Data input 
10 O OB Output. Status of the bit selected. 
Function 


The bit value of input I, specified by BITNR, is loaded to output O. If BITNR is not the range 0..15 (C1=D or 0..31 (C1=IL), 
then output O is set to 0. 
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PC Elements 
BLOCK 


Block Header BLOCK 


Summary 
Block header BLOCK is used to connect and disconnect the BLOCK 
execution of several PC elements. = ah ON RUN|L 5 —— 


PC element BLOCK 
Call BLOCK 


ON RU. 


5 
|_| Normal execution of 
subordinate elements 


Function diagram 


Terminal Description 


No Name Type Description 

1 ON IB Control input which is to be set (to 1) for normal execution 
5 RUN OB RUN indicates execution of the elements in the block. 
Function 


BLOCK is used to permit the connection and disconnection of a number of PC elements in a control module, slave or sequence 
step. A block may not contain structure elements. 


Execution 


For normal execution of a block, the superior execution unit must be under normal execution, and the input ON of the block 
header must be set to 1. The execution of the block is then performed according to the conditions of the superior execution unit. 
If the ON input is set to 0 after the block has been executed, the calculated data remains until the next time the block is executed. 
If the superior execution unit is being executed in the reset mode, the elements in the block will also be executed in that mode, 
irrespective of the state of the ON input. 


Blocking 


Blocking requires the ON input to be set to 0. At reset the elements in the block will stop executing, but the latest value at each 
output will be read out to the database unchanged. To reset the outputs, the superior execution unit must be executed in the reset 
mode. The superior execution unit will then read out 0-values to the database. Blocking from a service aid is performed 
independently of the ON input of the block in accordance with the status of the execution unit which includes the block. Note 
that time delays under BLOCK, e.g. TOFF, will increase the delay time with the time of blocking. 


RUN 


The output RUN is set only if normal execution is in progress, i.e. the superior execution unit is under normal execution and the 
ON input of the block is set. 
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PC Elements 
BSET 


Set one bit BSET 


Summary 
BSET is used to set one selected bit of an integer or long BSET (C1) 
integer value.The integer usually contains packed boolean —= “A 10 
—— 2 | BITNR Oe 
data. 3 —| BIT 
— 4- al 


PC element BSET 


Call BSET (C1) 


Parameter Significance Permissible values 


C1 Data type IIL 


Terminal Description 


No Name Type Description Values 
1 EN IB ENable. If EN is reset (to 0), then the current value | is loaded 
unchanged to output O. 
2 BITNR II Input for selecting the BIT NumbeR to set 0..15 (C1=l) or 
0..31 (C1=IL) 
3 BIT IB Input. Value of the BIT 0..1 
4 | IC1 Input. Data input 
10 O OB Output. Status of the bit selected. 
Function 


If the value of input EN is set (to 1) then the data bit, determined by BITNR, is replaced by the value of the input bit BIT and the 
result is loaded to output O. 
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PC Elements 
COMP-B 


Comparator for Boolean values COMP-B 


Summary 


COMP-B (COMParator - Boolean) is used to compare two COMP-B 


integers. 


Call COMP-B 


Terminal Description 


as 1 rt T1=I2 +5 —— 


ee 2 T2 


PC element COMP-B 


No Name Type Description 

1 i IB Input 1. Input, the value of which is to be compared with input 12. 
2 l2 IB Input 2. Input, the value of which is to be compared with input I1. 
5 11=12 OB Input 1=Input 2. 
Function 


The values at the two inputs are compared and the result of the comparison can be read at the output. The output signal is 0 if the 
input signals are different and 1| if they are equal. 
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PC Elements 
COMP-! 


Comparator for Integers COMP-I! 


Summary 
COMP-I (COMParator - Integer) is used to compare two COMP-I 
integers. ier) 


Call COMP-I (C1) 


Sa I1>I2- 
T1=I2 - 
ee ee I1<I2- 


Anu 


PC element COMP-I 


Parameter Significance Permissible values 
C1 Data type IIL 
Terminal Description 
No Name Type Description 
1 1 IC1 Input 1. Input, the value of which is to be compared with input 12. 
2 I2 IC1 Input 2. Input, the value of which is to be compared with input I1. 
5 11>12 OB Input 1>Input 2. Output which is set if the value at the input I1 is greater than the value at 
input 12. 
6 11=12 OB Input 1=Input 2. Output which is set if the value at the input I1 is equal to the value at input 
2. 
7 11<l2 OB Input 1<Input 2. Output which is set if the value at the input I1 is less than the value at input 
2. 
Function 


The values at the two inputs are compared and the result of the comparison can be read at the outputs I1 <I2, 11=I2 and I1>12. At 
startup the output I1=I2 is set before the first execution independent of the values of the inputs I and 12. 
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PC Elements 


COMP-R 


Comparator for Real Numbers COMP-R 


Summary 
COMP-R (COMParator - Real) is used for limit value COMP-R 
monitoring of real numbers with relation to several limits. (C1,C2) 
oe TT, 
107) HHYS I<H1|-20 ———— 
11} H1 I>H1 | 21 
7 12 -| H2 I>H2 | 22 


Call COMP-R (C1, C2) 


oH LOtCL ECL TeaCr 20+C1 


30 LHYS I>L1} 40 
31 -) L1 IsL1 + 41 
32 | L2 ISL2 42 


1. 304024) bC2’ IStC2 40+C2 


PC element COMP-R 


Parameter Significance Permissible values 
C1 Number of limit values for high level | 1..9 
C2 Number of limit values for low level | 1..9 
Terminal Description 
No Name Type Description 
1 | IR Input. Input, the value of which is to be compared with limit values H1..HC7 and L1..LC2. 
10 HHYS |IR High HYSteresis. Hysteresis common for all H values. The hysteresis is specified as the difference 
between the I-value at which the H outputs are set and the value at which they are reset. 
11 H1 IR High 1. Upper limit value 1. 
12 H2 IR High 2. Upper limit value 2. 
10+C1 HC1 IR High C7. Upper limit value C1. 
20 I<H1 OB Input<H1. Output which is set if | is less than H1. 
21 I>H1 OB Input>H1. Output which is set if | is greater than or equal to H1. 
22 I>H2 OB Input=H2. Output which is set if | is greater than or equal to H2. 
20+C1 I=HC1 | OB Input>HC7. Output which is set if | is greater than or equal to HC1. 
30 LHYS IR Low HYSiteresis. Hysteresis common for all L values. The hysteresis is given as the difference 
between the I- value at which the L outputs are reset and the value at which they are set. 
31 L1 IR Low 1. Lower limit value 1. 
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PC Elements 
COMP-R 


Terminal Description 


No Name Type Description 

32 L2 IR Low 2. Lower limit value 2. 

30+C2 LC2 IR Low C2. Lower limit value C2. 

40 I>L1 OB Input>L1. Output which is set if | is greater than L1. 

41 I<L1 OB Input<L1. Output which is set if | is less than or equal to L1. 
42 I<L2 OB InputsL2. Output which is set if | is less than or equal to L2. 
40+C2 I<LC2 |OB Input<LC2. Output which is set if | is less than or equal to LC2. 


Function 


Input signal I is compared with the limit value specified at the inputs H1..HC/ and L1..LC2. For upper limits, the output for the 
different limits will be set when the input I becomes equal to or greater than the limit value. For lower limits, the output is set 
when I becomes less than or equal to the limit value. Limits can be set optionally within the interval -9.2x10!8 8 9.2x10!8. 
The lowest representable positive and negative values are 5.0x10 ~~ and -5.0x10 ~~. The element put outputs 20 (I<H1) and 
40 (I>L1) to | before the first execution independent of the input I. 


Hysteresis 


The input HHYS gives the hysteresis for all limits at high level and LHYS for all limits at low level. The hysteresis is given as 
the difference between the I values for which the different outputs are set and the values for which they are reset. At high level 
the outputs will be reset when I becomes lower than the limit minus the hysteresis HHYS. At low level the outputs will be reset 
when I becomes greater than the limit value plus the hysteresis LHYS. 


I<H1 


>HI | 20 


I>H2 | 2! 


22 
I2HC1 


DLI 


IsLi | 40 


IsL2 | 41 


I<LC2 
40+C2 


Function diagram 
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Three State Controller 


Summary 


CON-PU1 (CONtroller - PUlsed 1) is a three state controller 
intended to control, by means of pulses (increase/decrease), a 
process via an integrating actuator such as a shifting motor of 


a solenoid valve. CON-PU1 can be combined with, for 
example, a PI regulator for process control. If only pulse 
generation is desired, a simplified function can be chosen with 


a call parameter. 


Call CON-PU1 (C1) 


MDAAIHDUBWNHE 


Re) 
| 


10 - 


Parameter 


Significance 


Permissible values 


C1 


function. 


Selection of extended or ordinary 0..1 
function. The value 0 gives ordinary 


Terminal Description 


CON-PU1 


CON-PU1 
(C1) 
REFV PULSE DEV 30 
I CALCUL. INC 34, 
BLK L— DEC - 32 —— 
PF 
ACTT 
TPMIN 
TGAP 
K 
DEADB 
TMBC 
MAXDEV 
TPAMIN 
TPAC 
SIM \ | SIMULA- 
BAL TION OF 
BALREF ACTUATOR 
POSITION 

SS 
DBPOS SUPER- 
DBREF JP [vistos L— ERR - 33 —— 


PC element CON-PU1 


No Name Type Description 

1 REFV IR REFerence Value. Input for setpoint. 

2 | IR Input value. Input for measured value. 

3 BLK IB BLocK pulse calculation. 

4 PF H Pulse Frequency Factor. Minimum pulse cycle time=PF x TS. 

5 ACTT ITR ACTuator Time. The delay time interval of the actuator. 

6 TPMIN ITR Time Pulse MINimum. Min pulse length for excitation of the motor. 
7 TGAP ITR Time GAP. Compensation for play. 

8 K IR Pulse length factor. Pulse=(KxDEVxACTT) /100+TGAP+TPMIN. 
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Terminal Description 


No Name Type Description 
9 DEADB IR DEADBand. | DEV |>DEADB ifa pulse is to be given. 
10 TMBC ITR Time Minimum Between Change. Minimum pause time after DEV having changed sign. 
201) MAXDEV IR MAXimum DEViation. Maximum deviation for pulse length calculation. This value does not 
affect output DEV. 
21(1) TPAMIN ITR Time PAuse MINimum. Minimum pause time. 
22(1) TPAC IR Time PAuse Constant. Pause Time factor. Pulse time=TPAMIN+TPAC x Pulse duration. 
23(1) SIM IB SlIMulate actuator position. Input for activation of simulation of actuator position. 
24(1) BAL IB BALance. Input for activation of tracking. 
25(1) BALREF IR BALance REFerence. Input for reference value when tracking. 
26(1) DBPOS IR DeadBand for POSition change. Deadband for supervision of position change of actuator. 
27(1) DBREF IR DeadBand REFerence for position change alarm. 
When | |" DEVxK dt |>DBPOS 
a check is made to determine if 
| lta — Ito |>DBREF and if so, the error signal ERR is set. 
30 DEV OR Position DEViation. DEV=I - REFV. 
31 INC OB INCrease. Output for increase of actuator position. 
32 DEC OB DECrease. Output for decrease of actuator position. 
33(1) ERR OB ERRor. Actuator position has not followed the change commanded. 


(1) Only used with extended function, (C1=1) 


Function 


The three state controller CON-PU1 is intended to control, by means of pulses at the outputs INC and DEC (increase/decrease 
respectively), a process via for example a shifting motor or a solenoid valve. With the call parameter C1 can be selected ordinary 
(C1=0) or extended (C1=1) function. The following inputs should be in unit % (0-100): REFV, I, DEADB, MAXDEV, 
BALREF, DBPOS, DBREF. 
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(Cl=1) 


MAXDEV 


30 


R 


Simulate 
24 actuator 
BALREF position 


Control 
Supervisi 
upervision 33 


(C1 =0) 


Function diagram for ordinary function (C1=0) 
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Extended Function (C1=1) 


The feedback can be obtained from the actuator or the element can simulate the actuator position internally. The effective pulse 
duration is proportional to the control error and is calculated as follows: 


PLgg=| DEVxKxACTT | / 100, where: 
DEV=Control deviation=I-REFV (%) 
K=Pulse length factor 


ACTT=Actuator delay time interval in seconds 


To permit gradual correction of a large control error, | DEV |, is limited to MAXDEV. The actual time pulse duration is 


calculated as: 
PL=( | DEVxKxACTT | \/100+TGAP+TPMIN where: 


TPMIN=Min pulse duration for excitation of the shifting motor or solenoid valve. This is the shortest pulse length which affects 
the actuator. 


TGAP=Play compensation. Added to the first pulse after a polarity change. 


For control errors less than a deadband (DEADB, %) the correction is considered to be complete and no further pulse is 
calculated. TMBC is a delay time that gives the shortest pause time after a change of the pulse outputs INC/DEC. 


Calculation of a new pulse duration is activated at the interval PF x TS where TS is the sample time of the function, i.e. the cycle 
time of the element. 


PI 1 Process 


Desired 


Actuator position 


Measured value 


CON-PU1 as a position controller with position feedback 


The least permitted pause time between two pulses is determined however by the parameters TPAMIN and TPAC so that the 
Pause time=TPAMIN+TPAC x PL where PL is the pulse duration calculated most recently. These possibilities of setting the 
pause time are normally only used when CON-PU1 is used as a stand alone regulator and provide great flexibility in trimming 
the regulator. By setting PF x TS relatively large and TPAMIN=TPAC =O, a constant pulse frequency is obtained. To obtain a 
constant pause time between the pulses, TPAC is set to 0 and TPAMIN to the required pause time. This is necessary when 
controlling processes with long time constants. 


CON-PUI Database Process 


Desired value 


Measured value 


CON-PU1 as a stand alone controller 
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REFV 


100% 


Relationship between input and output signals 


a ee ee if | 


PF*ts PF*ts 


Pause time = TPAMIN + TPAC x PL, TPAMN =TPAC = 0 


ee ee ee es Pe |e 


Pause time = TPAMIN + TPAC x PL, TPAC = 0 


Ce We ee 


Pause time=TPAMIN + TPAC x PL. TPAMIN and TPAC > > 0 


In processes with long delay times, pause times 2 the delay time are selected. The pause time can be made to be dependent on 
the duration of the latest pulse calculated with the parameter TPAC. This function is used when a rapid control of small errors is 
required but when limits on the speed of change in the process response require long pause times with large changes. 


When CON-PU1 is used as a position regulator for a motor actuator, different building up processes are obtained depending on 
a parameter G, this being in principle the relationship between the real data of the actuator and the parameters set in CON-PU1. 


G=(kxACTT)/ACTT,+100x(TGAP-TGAP,+TPMIN-TPMIN,)/ (ACTT,x | DEV ), where TGAP,, is the actuator play., 
TPMIN, the least pulse length to which the actuator reacts and ACTT,, the time delay time interval of the actuator. The figure 
below shows the building up process for different G, where only (k x ACTT)/ACTT,, has been included. The system is unstable 


when G22. 
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Measured 
value 
aig G=1,0 
G=1,5 
- G=2,0 


<——» _ Building up process 


PF x TS 


Simulation of Actuator Position 


When it is not possible to feed back the actuator position to the element, the position can be simulated internally in the element 
by integrating DEV x K x ACTT. The simulated value is limited to between 0 and 100%. When BAL is set, BALREF is used as 
an integrator value. This is used, for example, with a limit switch on the actuator to set the integrator to a known value or forced 
control when manually controlling the process. With simulation, the preceding regulator should have an output signal with 
greater range than 0—-100% (t ex—-100-200%). 


Supervision 


When ¥ \DEV,, x K,| > DBPOS , a test is made to determine if | Iy-Ip | >DBREF. DEV,, is the deviation at the beginning of 
n=1 

pulse n, that is the deviationwhich is used for calculating the pulse length. Ip is the feedback signal beforethe first pulse, I is the 

feedback signal after the N:th pulse. 

This means that the supervision sums DEV x K for each pulse, and when the sum has exceeded the value DBPOS a check imade 

(after concluded pulse time) that the feedback signal has changed by at least the value DBREF. If the feedback signalhas not 

changed enough, ERR is set. After the check, the sum is cleared. 

The sum is cleared, and ERR is reset, when DEV changes sign or when DBPOS is not exceeded after 9 pulses. Theoretically 

you can set DBREF=DBPOS. This means that the actuator follows the controller without delay. In practice,you will have to set 

DBREF<DBPOS. 


Ordinary Function (C1=0) 


With ordinary function only pulse generation according to PL= ( | DEV | XKIxXACTT)/100+TPMIN+TGAP is performed. 
If | DEV | <DEADB no pulse is obtained. 
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Summary 


CONTRM (CONTRo! Module Header) is used for 
structuring and execution control of control modules. 


Function modules, blocks and elements can be included in a 
control module. 


Call CONTRM (C1, C2, C3) 


WNER 
| | | 


CONTRM 
(C1,C2,C3) 


\. SINGLE 
R 


ON RUN 
MODP 


CONTRM 


nou 


PC element CONTRM 


Parameter Significance Permissible values 
C1 Cyclicity in ms Allowed values are between 2ms and 20000ms in steps of 
2ms 
C2 Place in the cycle time table and/or | 1..251: place in cycle time table, cyclic activation 
scheduling strategy 252: activation at initialization after power down. 
254: activation at warm start initialization after power down. 
C3 Currently not used 


Terminal Description 


No Name Type Description 
1 ON IB Control input which is to be set (to 1) with normal execution. 
2 SINGLE IB If input ON and R are 0 the elements in the control module can be executed once by setting 
SINGLE. 
3 R IB Reset. Input for clearing of the elements in the control module. 
5 RUN OB RUN indicates that the elements in the control module are executed. 
6 MODP OB MODify Permission. Output that indicates if the module may be modified from service aids. 
Function 


The control module header CONTRM is a superior execution controlling element for a control module. The call parameter C1 is 
used to specify how often the control module is to be executed and call parameter C2 is used to specify the place in the cycle 
time table on which the execution sequence of execution units with the same cycle time is based. When and how the control 
module is to be executed is determined with the control inputs ON, SINGLE and R. 
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Normal Execution 


The input ON is to be set with normal execution and the control module is then executed in accordance with the call parameters 
C1 and C2. If the ON input is reset after execution of the control module, the calculated data remains until the next time the 
control module is executed. The ON input overrides the SINGLE input, i.e. if ON is set SINGLE has no effect. The execution is 
performed in three steps: 

1. Entry of variables from the data base and from modules with higher priority. 

2. Element execution. 

3. Reading of variables to the database and to modules with higher priority. 


SINGLE Execution 


If the SINGLE input is set when the ON input is reset, the control module is executed once in accordance with normal 
execution. 


Clearing 


If input R is set, the control module is executed in the reset mode. This means that all outputs of the elements within the control 
module are given original values which in most cases are the 0-value of the data. Reading to the data base is performed with data 
value=0 for all data types. Input R overrides the inputs ON and SINGLE. 


RUN 


Output RUN is set only if normal execution is in progress, i.e. if ON is set, or if the control module is being SINGLE executed. 
With SINGLE execution, the RUN output is set during one cycle only. 


MODP 


Is always true. 
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Effects from PCPGM 


ON and the R inputs and the blocking functions on the program header override the inputs on the control module header. The 
input ON on PCPGM must be set to permit normal execution or reset execution of the elements in the control module. 


Reading variables from the I/O 
devices, common data area and 
other modules. 

Normal execution of elements. 


Writing variables to the I/O 
devices, common data area and 


| | SINGLE 


other modules. 


Execution of elements 
in reset mode 


MODP 


Always=true 


Function diagram 
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Code Converter CONV 


Summary 
CONV (CONVerter) converts integer, real, time and time-real CONV 
data from one representation to each other. ietre2) 
sae, A 4, ONS ee 
ERR | 6 —— 


PC element CONV 


Call CONV (C1, C2) 


Parameter Significance Permissible values 
C1 Data type of input I, IL, R, T, TR 
C2 Data type of output I, IL, R, T, TR 


Terminal Description 


No Name Type Description 
1 | IC1 Input. Input for data to be converted. 
5 O OC2 ___| Output. Output for converted data. 
6 ERR OB ERRor. Output which is set (to 1) if a limit is reached at output O. 
Function 


Data at input I with data type in accordance with call parameter C1 is converted to data with data type according to call 
parameter C2 at the output O. When conversion is to the data types I and IL (integer) and T (time), overflow can occur at the 
max or the min limit values. The error signal output ERR is set when overflow occurs. 


Rounding Off 


When converting from real numbers to integers, the number is rounded up when the decimal is 0.5 or greater, and down when 
the decimal is less than 0.5. When converting from T to R, I or IL, the value given is the number of entire seconds from 
midnight. When converting from R, I, or IL to T, the input value is treated as the number of entire seconds from midnight. 
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Code Converter, Boolean to Integer 


Summary 


CONV-BI (CONVerter - Boolean to Integer) converts data 
from BC, BCD, 1-of-N, Gray code or 16/32 Bit Packing, 
formed from Boolean variables into integers. The element has 
a memory function for storage of converted data. 


Call CONV-BI (C1, C2, C3) 


— 10+C3 + ICc3 


Parameter 


Significance 


Permissible values 


C1 


Data type of output 


IIL 


C2 


Type of conversion 
1 for BC 

2 for BCD 

3 for 1-of-N code 
4 for Gray code 

5 for Bit Packing"? 


1..5 


C3 


Number of inputs for data to be 
converted. 1 .. 31 
If C2=5 then C3 must be 15 or 31. 


1...31 


(1) When C2=5 the output O cannot be interpreted as I/IL by the aid. 


Number of inputs required with 


Code Number of inputs required with 
l IL 

BC 15 31 

BCD 18 31 

1-of-N 31 31 

Gray 15 31 

Bit packing 15+ SIGN 31+SIGN 
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CONV-BI 
(C1,C2,C3 
) 

cee Lb 5 —_ 
oie ERR 
3. =) 
4|R 
11 -}11 0 L 50 —_— 
12 -| 12 


PC element CONV-BI 
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Terminal Description 


No Name Type Description 

1 S IB Set. Input for storage of a new value each time the element is executed. When this input is reset (to 0) 
the latest calculated value will remain at the outputs. 

2 L IB Load. Dynamic input for loading of data. 

3 R IB Reset. Input for clearing of the output. This input overrides the S and L inputs. 

4 SIGN |IB Input set (to 1) with negative data values. If C2=5 SIGN is used as the most significant input to get a 
16/32 bit conversion. 

5 ERR OB ERRor. Output which is set when more than one input is set with conversion of 1-of-N code or if the 
integer value to be stored at the output cannot be represented by the data type. 

11 i IB" | Input 1. 

12 2 IB(1) | Input 2. 

10+C3 1C3 | IB(1) _| Input C3. 

50 O OC?1 | Output. Output for converted data. 


(1) The data at each of these inputs is of Boolean type but together they form a value of the type specified by parameter C1. 


Function 


The element converts binary code (BC), binary coded decimal code (BCD), 1-of-N code, Gray code, or uncoded Booleans 
(Bit Packing) to integers of data type I (16 bit) or IL (32 bit). The SIGN input can be used as a sign bit (C2=1, 2 or 3) or as most 
significant bit (C2=5). 


Examples of Input Values with Different Decodings 


Input values with different decodings 


Input integer value 
Inputs ; i 
P arial aon BCD 4008 

1 1 1 1 1 
l2 2 2 2 2 
13 4 4 4 3 
14 8 8 8 4 
15 16 16 10 5 
16 32 32 20 6 
17 64 64 40 7 
18 128 128 80 8 
19 256 256 100 9 
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Input values with different decodings 


Input integer value 


Inputs : : 
BC with BC without BCD 1-of-N 
sign sign 

110 512 512 200 10 
13 230 230 
SIGN sign pel 


Only one of the inputs may be set with 1-of-N code. All inputs have a fixed value with BC, BCD and 1-of-N codes but not with 


Gray code. 

BC, I Gray code, | 1-of-N-code, | 

4 3 2 4 3 2 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
0 |0 |0 0 jO0 |O0 |0 |0 0 0 0 0 0 0 |O0 |O0 jO0 j0 |0 |0 |0 |0 
0 |0 |0 0 jO |O /|1 0 0 0 0 0 0 0 |0 |0 jO |0 |O0 |jO |O |14 

0 |0 }1 Oo jo }1 1 0 0 0 0 0 0 0 |O0 |0 jO jO0 |O0 |jO }1 0 
0 |0 }1 0 jo }1 0 |0 0 0 0 0 0 0 |O0 |O0 ;O jO |O |1 0 |0 
0 |1 0 0 |1 1 0 |0 0 0 0 0 0 0 |0 }0 |;O |O0 }1 0 |O0 |0 
0 /1 0 0 |1 1 1 0 0 0 0 0 0 0 |O0 |O |O }1 0 |0 |O0 |0 
0 |1 1 0 /1 0 |1 0 0 0 0 0 0 0 |O |O |1 0 jO |O0 |0 |0 
0 |1 1 0 |1 0 |O0 |0 0 0 0 0 0 0 |0 }1 0 |O |0 |0 jO0 |0 
1 0 |0 1 1 0 |O0 |0 0 0 0 0 0 0 |1 0 |O0 |0 |0 |O0 |O0 |0 
1 0 |0 1 1 0 |1 0 0 0 0 0 0 1 0 jO |0 |O0 jO |O0 |0 0 
1 0 }1 1 1 1 1 0 0 0 0 0 1 0 |O0 |O0 j;O jO0 |O0 |0 |0 |0 
1 0 |1 1 1 0 |O0 |0 0 0 0 1 0 0 |O0 |O0 |;O0 jO0 |0 |0 |0 |0 
1 1 0 1 0 /|1 0 |0 0 0 1 0 0 0 |O0 |O0 jO0 jO0 |O0 |0 |0 |0 
1 1 0 1 0 |1 1 0 0 1 0 0 0 0 |O0 |O0 j;O0 jO0 |0 |0 |O0 |0 
1 1 1 1 0 |O |1 0 1 0 0 0 0 0 |O0 |O0 jO0 jO0 |O0 |0 |O0 |0 
1 1 1 1 0 |O |O |1 0 0 0 0 0 0 |O0 |O0 |;O0 jO0 |O0 |0 |0 |0 


Storage of Data 


The code at the inputs I1.. IC3 is converted and stored immediately the input L is set. If input S is set, the input code is converted 
and the integer is stored each time the element is executed. When S is reset (to 0) after having been set, the data stored most 
recently remains. The input S overrides the input L, i.e. when S is set, L has no effect. 
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Clearing 


The input R clears the output and prevents all further storage of data while R is set. 


Supervision 


When converting 1-of-N code the setting of only one of the inputs 1.. [C3 is supervised. If two or more inputs are set, the value 
of the input signal with the lowest number is stored. The error signal output ERR is also set. If the integer value to be stored at 
the output exceeds the value which can be represented, the error signal output is set. In addition, the output is limited to the 
upper or lower limit value. 


CONV-BI 


Function diagram 
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Code Converter, Integer to Boolean 


Summary 


CONV-BI (CONVerter - Integer to Boolean) converts data 
from integer into BC, BCD, 1-of-N, Gray code 16/32 bit BC 
formed from Boolean variables. The element has a memory 
function for storage of converted data. 


Call CONV-IB (C1, C2, C3) 


CONV-IB 


CONV-IB 
(C1,C2,C3 
) 
aioe L 5 
— 2 —\SS ERR L 6 
a L SIGN 7 
ee 9 Oe UE ol - 11 ——— 

o2- 12 
OC3 10 


PC element CONV-IB 


Parameter Significance Permissible values 
C1 Data type IIL 
C2 Type of conversion 1..4 
1 for BC 
2 for BCD 
3 for 1-of-N code 
4 for bit unpacking") 
C3 Number of converted data. 1..32 


(1) When C2=4 the input 1 cannot be interpreted as I/IL by the tool. 


Number of outputs required with different codes 


esl 


Code Number of outputs required with 
I IL 
BC 15 31 
BCD 18 32 
1-of-N 31 32 
Bit packing 15+ SIGN 31+SIGN 
Terminal Description 
No Name Type Description 
1 Ss IB Set. Input for storage of a new value each time the element is executed. When this input is reset (to 0) 
the latest calculated value will remain at the outputs. 
2 L IB Load. Dynamic input for loading of data. 
3 R IB Reset. Input for clearing of the outputs. This input overrides the S and L inputs. 
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Terminal Description 


No Name Type Description 

5 ERR OB ERRor. Output which is set when the integer value to be converted exceeds the value which can be 
represented at the outputs. 

6 SIGN |OB Output set to 1 with negative data values. If C2=4 SIGN is interpreted as bit 16/32. 

7 ZERO |OB Output set to 1 when the value at the input | is zero. 

10 | IC1 Input. Input for the integer value to be converted. 

11 O1 OB") | Output 1. 

12 02 OB(1) | Output 2. 

10+C3 /OC3 |OB(1) Output C3. 


(1) The data at each of these outputs is of Boolean type but together they form a value of the type specified by parameter C2. 


Function 


The element converts integer values of the data types I or IL into Boolean variables using binary code (BC), binary coded 
decimal code (BCD), 1-of-N code or uncoded unpacking. The code conversion to be performed is specified by the call 
parameters C1 and C2. With positive data values the output SIGN is reset (to 0) and with negative values, set (to 1). For bit 
unpacking SIGN is used as the most significant bit. 


Examples of Output Values with Different Decodings 


Output Output integer value 

BC BCD ai 
O1 1 1 1 
02 2 2 2 
03 4 3 3 
O04 8 4 4 
O5 16 5 5 
06 32 6 6 
O7 64 7 7 
08 128 8 8 
O09 256 9 9 
010 512 10 10 
SIGN) 93 


(1) SIGN is used as a sign for BC, BCD and 1- 
of-N.Only one of the outputs is set with 1- 
of-N code. 
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Storage of Data 


The integer at the input I is converted 

immediately the input L is set. If input S is 

set, the input code is stored and the result is converted each time the element is executed. When S is reset (to 0) after having been 
set, the data stored most recently remains until the element is once more executed with one of the inputs S, L or R set. The input 
S overrides the input L, i.e. when S is set, L has no effect. 


Clearing 


The input R clears the output and prevents all further storage of data while R is set. 


Supervision 


When converting data from integers to 1-of-N code, the numbers are restricted to —32 to +32. If the integer value to be converted 
exceeds the value which can be represented at the outputs, the error signal output is set. In addition, the output is limited to the 
upper or lower limit value. 


CONV-IB 


Function diagram 
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Counter 


Summary 


COUNT (COUNTer) is a presettable counter for counting 
pulses, up or down. The counter also monitors the relation of 


the counter 


value to 0. 


Call COUNT (C1) 


COUNT 


COUNT 
(C1) 
——, Tibet >o Lk 10 —— 
—— 2-/U/D-N =0/- 11—— 
— 3-Sc Oks, TD) 
— 4-/R 
—— 5-]/EN 
Sh ob 22 —_— 


PC element COUNT 


Parameter Significance Permissible values 
C1 Data type IIL 
Terminal Description 
No Name Type Description 
1 L IB Load. Loads the counter with the value at input |. 
2 U/D- N IB co Input which determines if the counter is to count up (U/D-N=1) or down (U/D- 
3 C IB Clock. When this input changes from 0 to 1 the counter counts up or down in accordance 
with the status of the input U/D-N. 
4 R IB Reset. Input which clears the counter and prevents all further counting or loading. 
5 EN IB ENable. Input which is to be 1 to permit counting or loading. Reset execution is, however, 
performed independently of EN. 
10 >0 OB Output which is set when the value of the counter is greater than 0. 
11 =0 OB Output which is set when the value of the counter is 0. 
12 <0 OB Output which is set when the value of the counter is less than 0. 
21 | IC1 Input. Input for new value when loading. 
22 O OC! Output. Output for counter value. 
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Function 


The counter value increases or decreases by | immediately the input C is set. The value increases if U/D-N=1 and decreases if 
U/D-N=0. The duration of the counter period may not be less than 2 x the cycle time of the program. 


When the input L is set, the counter is loaded with the value at input I. If both input L and input C are set simultaneously, the 
counter is first loaded after which an up or down count is performed. The input EN must be set for the counter to count or load a 
new value 


Clearing 


The input R clears the counter and prevents all further counting or loading. R overrides EN. 


Supervision 


The status outputs specify the relation of the counter value to zero (>0, =0, <0). When the counter reaches its least or greatest 
value for the data type, all counting ceases. 


COUNTER 


UPCOUNT 


DOWNCOUNT 


SWITCH 
ACT 


PRESET 
VALUE 


RESET 


COMP-| 


12 I1>12 
I1= 12 
11 11<I2 


Function diagram 
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Derivator DER 


Summary 
DER (DERivator) is used to give derivation effect. The DER 
derivation effect can be limited with the filter function, which 
serves as a low pass filter. The output signal can be limited — 1-1 oF 10 — 
ith limit val ified at special inputs. The balanci sae ole i ae 

with limit values specified at special inputs. The balancing slp bain be £3 
function permits the output signal to follow an external — 4-|TF ERR | 13 —— 
reference and permits a bumpless return to the normal a Dae 
function. All transfers from static states are bumpless. —— 7-| BALREF 

pt Bs 

py DO 


OHL 
OLL , 
Call DER 


PC element DER 


TF [> 
~ 
TF fi 
Step response 
Terminal Description 
No Name Type Description 
1 | IR Input. Input for actual value. 
2 K IR Input for setting gain. 
3 TD ITR Time Derivation. Input for time constant for derivation. 
4 TF ITR Time Filter. Input for filter time constant. 
5 RDER IB Reset DERivator. Input for clearing derivator. 
6 BAL IB BALance. Input for activation of following. 
7 BALREF IR BALance REFerence. Input for reference value when following. 
8 OHL IR Output High Limit. Input for upper limit value. 
9 OLL IR Output Low Limit. Input for lower limit value. 
10 O OR Output. Output signal. 
11 O= HL OB Output=High Limit. Output which is set to 1 if the output is limited to the upper limit value. 
12 O= LL OB Output=Low Limit. Output which is set to 1 if the output is limited to the lower limit value. 
13 ERR OB ERRor. Output which is set to 1 if OHL is less than OLL. 
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Function 

The step response in the time plane for a derivator is: 

O(t)=K (TD/TF)e/TF x I(t) where I(t) specifies the magnitude of the step. 
The transfer function for a DER function is: 

G(s)=K(s x TD)/(1+s x TF) 


This has been implemented in the DER element as a recursive algorithm. The design of the algorithm is such that normal 
functioning is maintained even during limiting. This ensures a controlled return to a dynamic state. 


Gain, Derivation Time, Filter Time and Sampling Time 


Certain constants are precalculated to make the execution time of the element as short as possible. The results are stored 
internally in the element. These constants are recalculated if TD, TF or K are changed by more than 1/128 of their previous 
value or if the sampling time TS is changed. When recalculating a test is performed to check whether TD and TF22 x TS. If this 
is not the case TD and/or TF is set equal to 2 x TS. 


Clearing of the Derivator 


Both the output O(t) and the internal state of the output are cleared when RDER goes to 1. 


Following 


If BAL is set to 1, the derivator immediately goes into following and the output O is set to the value of the input BALREF. If the 
value at BALREF exceeds the output signal limits, the output is set to the limit value concerned. Return to dynamic state is 
bumpless. 


Limitation Function 


The limitation function limits the output signal to the values at the inputs OHL for upper limit and OLL for the lower limit. If the 
actual value exceeds the upper limit, the output O=HL is set to 1 and if it falls below the lower limit, the output O=LL is set to 
1. The element checks that the upper limit value OHL is greater than the lower limit value OLL. If this is not the case, the output 
ERR is set to 1. While the error status persists, the outputs O=HL, O=LL and O retain the values they had in the sample before 
that in which the error occurred. After an error the return to a dynamic state is bumpless, in the same way as in the case of 
following above. 
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Function diagram 
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Function in a limiting state 


PC Elements 
DER 
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DIV 

Divider DIV 
Summary 

DIV is used for division of two integers or real numbers. 5 rey os 

When dividing integers, the quotient is obtained with the 


remainder at a separate input. 


PC element DIV 


Call DIV (C1) 
Parameter Significance Permissible values 
C1 Data type I, IL, R 


Terminal Description 


No Name Type Description 
1 - IC1 Input for dividend. 
2 Ss IC1 Input for divisor. 
20 - OC! Output for quotient. 
21 REM Oc! REMainder. Output for remainder. Applies only with division of integers. 
Function 


The value at input | is divided by the value at input 2. The quotient is stored at output 20. When dividing integers, the remainder 
is stored at the output REM. 


Overflow 


If the maximum positive or negative values are exceeded, the output is limited to the highest or lowest representable value for 


the data type. 
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DIV-MR 


Divider with Multiple Inputs 


Summary 


DIV-MR (DIVider - with Multipliers Real numbers) is used 
for division of two products of real numbers. 


Call DIV-MR (C1, C2) 


ee x 
2 
ee el 
1 
20+C2 — | 4Q —___ 


PC element DIV-MR 


Parameter Significance Permissible values 
C1 Number of inputs in the first 

multiplication element. 1..19 
C2 Number of inputs in the second 


multiplication element. 1..19 


Terminal Description 


DIV-MR 


No Name Type Description 

1 - IR Factor for dividend. 
2 - IR Factor for dividend. 
C1 - IR Factor for dividend. 
21 - IR Factor for divisor. 
22 - IR Factor for divisor. 
20+C2 |- IR Factor for divisor. 
40 - OR Output for quotient. 
Function 


The product of the real values at the inputs | .. C/ is divided by the product of the real values at the inputs 21 .. 20+C2. 
The quotient is stored at the output 40. 


Overflow 


If the maximum positive or negative real values are exceeded, the output is limited to the highest or lowest representable value 


respectively. 
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Queue Register 


Summary 


The queue register FIFO (First In First Out) can be used for 
storage of data to be used later and irrespective of when the 
data was stored. The different queues in the element work in 
parallel, i.e. reading in, reading out, etc. are performed at the 
same time in all of the queues. Data may be of the types 
integer, real number, Boolean or time. A maximum of 

9 queues each with a maximum of 64 queue places can be 
selected. 


Call FIFO (C1, C2, C3) 


FIFO 


FIFO 
(C1,C2,C3) 
1 45 IN FULL - 8 
2.15 QUT Occ LY 
3. 4R EMPTY 10 
il ee ea Ol} 12 
21 I2 02 22 
— 10xC2+1 4 IC2 oc2 | 10xC2+2 1_ 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of queues 1.9 
C3 Number of queue places in each queue | 2..64 


PC element FIFO 


Terminal Description 


No Name Type Description 

1 IN IB Dynamic input for entry of data in the queues. Data is read from the inputs 11 .. |C2. 
2 OUT IB Dynamic input for reading data from the queues. 

3 R IB Reset. Input which clears the queue register and prevents all further entry. 
8 FULL OB Output which is set when the queue register is full. 

9 OCC Ol OCCupied. Output which specifies how many queue places are occupied. 
10 EMPTY OB Output which is set when the queue register is empty. 

11 i IC1 Input 1. Input data to queue no. 1. 

12 O1 OC! Output 1. Output data from queue no. 1. 

21 I2 IC1 Input 2. Input data to queue no. 2. 

22 02 OC1 Output 2. Output data from queue no. 2. 

10xC2+1 IC2 IC1 Input C2. Input data to queue no. C2. 

10xC2+2 | OC2 OC? Output C2. Output data from queue no. C2. 
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Function 


Each queue has a data input I. It is used when data is to be entered at the end of the queue. Each queue has a data output O. 
Data from place | in each queue is continuously available at the outputs O1 .. OC2. If both of the dynamic inputs (IN and OUT) 
are set during the same program cycle, entry is performed first and then reading out. 


Entry of Data 


Data at the I inputs are placed last in the queues when input IN is set. When the queue register is empty, data is stored at queue 
place 1, then at queue place 2, etc. 


Output of Data 


When input OUT goes to 1, data at each used place in all the queues is moved to the place with the number immediately below. 
0 is written at the last place used. Data which was previously stored at queue place 2 is now at queue place | and can be read at 
the outputs O1 .. OC2. 


Clearing of the Complete Register 


When the input R is set, the complete contents of the queues are cleared. All further entry is blocked. 


Supervision 


How many queue places are occupied is indicated continuously by the output OCC. When the queue register is full, the output 
FULL is set and when the queue register is empty, the output EMPTY is set. 


Queue 
outputs 


Queue 
inputs 31 


10xC2+1 


Queue place 


Function diagram 
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Filter 


Summary 


FILT-1P (FILTer - 1 Pole) is used as a single pole low pass FILT-1P 
filter. The output signal can be limited with limit values 
specified at special inputs. The balancing function permits the 
output signal to follow an external reference and permits a 
bumpless return to the normal function. All transfers from 
static states are bumpless. 


Call FILT-1P 


FILT-1P 


——- sh E oF 10 —— 
2— > 22K O=HL - 11 —— 
——. . 8.521 O=LL + 12 —— 
—— 4-| BAL ERR - 13 —— 
—— 5 —| BALREF 

—— 6-—| OHL 

pee ay re 


PC element FILT-1P 


Diagrams 
Ig|G| 
Igk K 
t 
T1 
Igo 
a_i Step response 
T1 
ZG 
Igo 
45° 
-902 
Bode diagram 

Terminal Description 

No Name Type Description 

1 | IR Input. Input for actual value. 

2 K IR Input for setting gain. 

3 T1 ITR Time 1. Input for filter time constant. 

4 BAL IB BALance. Input for activation of following. 

5 BALREF IR BALance REFerence. Input for reference value when following. 
6 OHL IR Output High Limit. Input for upper limit value. 

7 OLL IR Output Low Limit. Input for lower limit value. 

10 O OR Output. Output signal. 

11 O=HL OB Output=High Limit. Output which is set to 1 if the output O is limited to the upper limit value. 
12 O=LL OB Output=Low Limit. Output which is set to 1 if the output O is limited to the lower limit value. 
13 ERR OB ERRor. Output set to 1 if OHL is less than OLL. 
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Function 


The step response in the time plane for a single pole low pass filter is: O(t)=I(t) K (ie), The transfer function for a single 
pole low pass filter is: G(s)=K(1/(1+sT1)). This has been implemented in the FILT-1P element as a recursive algorithm. 


Gain, Filter Time and Sampling Time 


Certain constants are precalculated to make the execution time of the element as short as possible. The result is stored internally 
in the element. These constants are recalculated if Tl or K are changed by more than 1/128 of their previous value or if the 
sampling time TS is changed. When recalculating, a test is performed to check if T1>2 x TS. If this is not the case T1 is set equal 
to2 x TS. 


Following 


If BAL is set to 1, the filter immediately goes into following and the output O is set to the value of the input BALREF. If the 
value at BALREF exceeds the output signal limits, the output is set to the limit value concerned. Return to dynamic state is 
bumpless. 


Limitation Function 


The limitation function limits the output signal to the limit values at the inputs OHL for upper limit value and OLL for the lower 
limit value. If the actual value exceeds the upper limit value, the output O=HL is set to | and if it falls below the lower limit 
value, the output O=LL is set to 1. When the limitation status has been detected, a check is made each time the element is 
executed to determine whether K x I(t) exceeds the output signal limitations. If such is the case, the limitation status remains. 
If not, the calculation of the output signal is performed by the algorithm in the normal way. Return from limitation to a dynamic 
state is bumpless. The element checks that the upper limit value OHL is greater that the lower limit value OLL. If this is not the 
case, the output ERR is set to 1. While the error status persists, the outputs O=HL, O=LL and O retain the values they had in the 
sample before that in which the error occurred. After an error the return to a dynamic state is bumpless, in the same way as in the 
case of following above. 


ie Preset 


Function diagram 
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Function Header FUNCM 


Summary 
FUNCM (FUNCtion Module) is used for structuring a ae 
PC program. 
PC element FUNCM 
Call FUNCM 
Function 


The purpose of FUNCM is to control the arrangement of the documentation. The element cannot affect the execution. A 
function module can be used to provide a subdivision of a PC program, a control module, a slave or a sequence step in several 
functionally associated parts. A function module can itself contain a control module, slave sequence or a new function module. 
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Function Generator 


Summary 


FUNG-1V (FUNction Generator - 1 Variable) is used for 
generation of an optional function of one variable, y=f(x). 


The function is described by a number of co-ordinates. Linear 
interpolation is used for values between these coordinates. 
A maximum of 255 coordinates can be specified. 


Call FUNG-1V (C1) 


Parameter 


Significance 


Permissible values 


C1 


Number of coordinates 2..255 
which describe the function. 


Terminal Description 


FUNG-1V 


2 —| BAL ERR 
3 -| BALREF BALREFO 
4 _| XTAB 

5 —| YTABY A 


/ 


xX 


PC element FUNG-1V 


No Name Type Description 

1 X IR X-value. Input for X-value. 

2 BAL IB BALance. Input for activation of balancing. 

3 BALREF IR BALance REFerence. Value which the Y-output is to adopt with balancing. 

4 XTAB IGC7R X TABle. Group data for the X-table with C1 values. 

5 YTAB IGC7R Y TABle. Group data for the Y-table with C1 values. 

10 Y OR Y-value. Output for Y-value. 

11 ERR OB ERRor. Error signal which is set (to 1) if X is outside the value of XTAB or if Y, on balancing, 
is outside the YTAB values. 

12 BALREFO OR BALance REFerence Output. Output for calculated X-value with balancing. 

Function 


The function generator FUNG-1V for one variable calculates an output signal Y for a value at the input X. The calculation is 
performed in accordance with a piece by piece linear function which is determined by the vectors XTAB and YTAB. For each 
X-value in XTAB, there is a corresponding Y-value in YTAB. The Y-value at the output is calculated by means of linear 
interpolation between the two X-values in XTAB which are nearest the value at the input X. The values in X-tab must be strictly 
increasing from low to high serial numbers in the table. 
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Interpolation 


The function generated can be illustrated by the following figure. The interpolation is performed as follows: 


Y=Vi HX) VV) (X41 Xb) 


Balancing 


On activation of the balancing input BAL, the value at Y is set to the value at the input BALREF. The X-value which 
corresponds to this Y-value is obtained at the output BALREFO. On balancing, the X-value is calculated by interpolation in the 
same way as the Y-value is calculated during normal operation. To permit the balancing, the values in YTAB must be strictly 
increasing or decreasing from low to high serial numbers in the table. 


Error signal 


If the input signal X is outside the range defined by XTAB, the ERR output is set to 1. The Y-value is then set to the greatest or 
lowest value resp. in YTAB. 


ERR is also set to | if BALREF is outside the YTAB value range when BAL is set to 1. The value at Y is then set to the value at 
the input BALREF and BALREFO is set to the greatest or lowest value resp. in XTAB. 


x4 Xo Xk Xk41 XC x 


Example of function 
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Integrator 


Summary 


INT (INTegrator) is used to give an integration effect. The output 
signal can be limited with limit values specified at special inputs. 

The balancing function permits the output signal to follow an external 
reference and permits a bumpless return to the normal function. 


Call INT 


Step response 71 


Terminal Description 


INT 
er ee o L 10 —_— 
———, DK O=HL | 11 —_ 
8. BET O=LL - 12 —_ 
—____ 4] RINT ERR | 13 —_— 
—__ 5. _] BAL 
____ 6 _| BALREF 
2S 8. P :OHT 
—— 8] OLL 

PC element INT 
Ig|G| 

> 

TI 
ZG 

> 
lgw 

-90° Bode diagram 


INT 


No Name Type Description 

1 | IR Input. Input signal. 

2 K IR Input for setting of gain. 

3 TI ITR Time Integration. Input for time constant for integration. 

4 RINT IB Reset INTegrator. Input for clearing of integrator. 

5 BAL IB BALance REFerence. Input for reference value when following. 

6 BALREF IR BALance REFerence. Input for reference value when following. 

7 OHL IR Output High Limit. Input for upper limit value. 

8 OLL IR Output Low Limit. Input for lower limit value. 

10 O OR Output. Output signal. 

11 O=HL OB Output=High Limit. Output which is set to 1 if the output is limited to the upper limit value. 
12 O=LL OB Output=Low Limit. Input which is set to 1 if the output is limited to the lower limit value. 
13 ERR OB ERRor. Output which is set to 1 if OHL is less than OLL. 
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Function, Transfer Function 


The INT function can be written in the time plane as: O(t)=K/TI() I(t) dt). The main property when controlling is that the 
output signal retains its value when the input signal I(t)=0.The step response in the time plane is O(t)=k x I(t) x t/TI. The transfer 
function for an integrator is G(s)=K(1/sTD 


Gain, Integration Time Constant and Sampling Time 


The constant K x TS/TI is precalculated to reduce the execution time of the element to a minimum and the result is stored 
internally in the element. This constant is recalculated if TI or K is changed by more than 1/128 of their previous values or if the 
sampling time TS is changed. When recalculating a test is made to see whether TS/TI<1.TS/TI is otherwise set equal to 1. 


Clearing of Integrator 
The algorithm is cleared when RINT goes to 1. 


Following 


If BAL is set to 1, the regulator immediately goes into following and the output O is set to the value of the input BALREF. If the 
value at BALREF exceeds the output signal limits, the output is set to the limit value concerned. On return to the normal 
function the value of output O during the last sample in following remains a further sample time, after which integration will be 
performed for this value. 


Limitation Function 


The limitation function limits the output signal to the values at the inputs OHL for upper limit and OLL for the lower limit. If the 
actual value exceeds the upper limit, the output O=HL is set to | and if it falls below the lower limit, the output O=LL is set to 1. 
The element checks that the upper limit value OHL is greater than the lower limit value OLL. If this is not the case, the output 

ERR is set to 1. While the error status persists, the outputs O=HL, O=LL and O retain the values they had in the sample before 
that in which the error occurred. After limitation or error status, normal integration is performed from the current value. 


Function diagram 


NOTE 


The value of output terminal O has only seven significant digits. When integrating small increments the following 
problem can arise: 1000.0000+0.0001=1000.0000 and not 1000.0001. 
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INV 


Inverter 


Summary 


INV is used for inverting Boolean variables and particularly 


when reading signals to the data base. 


Call INV 


Terminal Description 


PC element INV 


INV 


No Name Type Description 
1 -- IB Input. 
5 -- OB Output of inverted input value. 
Function 


The output signal from the INV element is set (to 1) if the input signal to the element is 0 and is reset (to 0) when the input signal 


is 1. See table below. 


Input and Output Channels 


1 


5 


{ 


0 


0 


{ 
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Limiter 


Summary 


LIM-N (LIMiter - 1-of-N address) is used for limitation of 
integers, real numbers or time values. Several limit values can 


be selected. 


Call LIM-N (C1, C2) 


LIM-N 


LIM-N 
(C1,C2) 
——— TS AL AERR | 10 —— 
oe A2 ERR - 11 —— 
at 02 =) ACZ 
24d) 5) 1 OF 22 —— 
31 -| HLA1 I>HLA | 40 —— 
— 32 -| HLA2 HLA - 41 —— 
— 30+C2 —) HLAC2 
51 —| LLA1 I<LLA + 60 —— 
— 52 —| LLA2 LLA | 61 —— 
— 50+C2 —) LLAC2 


PC element LIM-N 


Parameter Significance Permissible values 
C1 Data type I, IL, R, T, TR 
C2 Number of optional limit 1.9 

values 


Terminal Description 


No Name Type Description 

1 Al IB Address 1. Input which, when set, limits the output O to the limit values connected to the 
inputs HLA1 and HLL1. 

2 A2 IB Address 2. Input which, when set, limits the output O to the limit values connected to the 
inputs HLA2 and HLL2. 

C2 AC2 IB Address C2. Input which, when set, limits the output O to the limit values connected to the 
inputs HLAC2 and LLAC2. 

10 AERR OB Address ERRor. Output which is set when 2 or more of the inputs A1..AC2 are set. 

11 ERR OB ERRor. Output which is set when the limit for high level is less than the limit for low level. 

21 | IC1 Input. Input to which the signal to be limited is connected. 

22 O OC1 Output. Output for the limited signal. 

31 HLA1 IC1 High Limit Address 1. Input for upper limit value which limits the signal when the input A1 
is set. 
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Terminal Description 
No Name Type Description 
32 HLA2 IC1 High Limit Address 2. Input for upper limit value which limits the signal when the input A2 
is set. 
30+C2 |HLAC2 IC1 High Limit Address C2. Input for upper limit value which limits the signal when the input AC2 
is set. 
40 I>HLA OB Input>High Limit Address. Output which is set when the upper limit of the element is 
reached. 
41 HLA Oc! High Limit Address. Output which specifies the upper limit where limiting begins. 
51 LLA1 IC1 Low Limit Address 1. Input for lower limit value which limits the signal when the input A1 is 
set. 
52 LLA2 IC1 Low Limit Address 2. Input for lower limit value which limits the signal when the input A2 is 
set. 
50+C2 |LLAC2 IC1 Low Limit Address C2. Input for lower limit value which limits the signal when the input AC2 
is set. 
60 I<LLA OB Input<Low Limit Address. Output which is set when the lower limit of the element is 
reached. 
61 LLA Oc! High Limit Address. Output which specifies the lower limit where limiting begins. 
Function 


LIM-N is used to limit up to 9 different limits. Boolean output signals are given when the output is limited. 


Selection of Limit Value 


Which of the limit value inputs HLA1..HLAC2 or LLA1..LLAC2 is to limit the value at output O is selected with the inputs 
A1..AC2. If the input Al is 1, the output is limited by HLA1 and LLA1, if A2 is 1, the output is limited by HLA2 and LLA2, 
etc. If none of the inputs A1l..AC2 is 1, O is limited to the data value 0. If 2 or more of the inputs Al..AC2 are set at the same 
time, the output is limited by the limit values corresponding to the lowest numbered set input. The error signal output AERR is 
set at the same time. 


Limiting 
When the input I exceeds the selected limit, the output O is limited to the limit value. One of the outputs I>HLA or I<LLA will 


then be set depending on which limit was exceeded. The value of the current limits for high and low level where limiting begins 
can be read at the outputs HLA and LLA. 
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Supervision of Limit Values 


The element checks that the limit value HLA is greater than the limit LLA. If HLA is less than LLA, the error signal output ERR 
is set. The output O and the limit value outputs I>HLA and I<HLL are retained from the sample before that in which the error 
status developed. 
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Function diagram 


ERR 


I>HLA 


HLA 


I<LLA 


40 


At 


60 


61 
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Master Header MASTER 


Summary 

The master header MASTER is used for the execution control MASTER (C1, C2) 

of subordinate slave modules. A 
—— 1-/on 
—— 2-|SSINGLE RUN | 5 —— 
—— 3-/R MODP | 6 —— 


PC element MASTER 


Call MASTER (C1, C2) 


Parameter Significance Permissible values 
C1 Cyclicity in ms Allowed values are between 2ms and 20000ms in steps of 2ms 
C2 Place in the cycle | 1..251: place in cycle time table, cyclic activation 


time table and/or | 252: activation at initialization after power down. 
scheduling strategy | 254: activation at warm start initialization after power down. 


Terminal Description 


No Name Type Description 

1 ON IB Control input which is to be set (to 1) with normal execution. 

2 SINGLE IB If input ON and R are 0 the elements in the slave modules can be executed once by setting 
SINGLE to 1. 

3 R IB Reset. Input for clearing of the slave modules. 

6 MODP OB MODify Permission. Output that indicates if the master and slave modules may be modified 
from service aids. 


Function 


MASTER is a superior execution controlling element for a number of slave modules. How often the master and associated slave 
modules are to be executed is determined with the call parameter C1, and the place in the cycle time table is determined with the 
call parameter C2. The sequence in which execution units with the same cycle time are to be executed is based on the place in 
the cycle time table. When and how the slave modules are to be executed is determined by the control inputs ON, SINGLE and 
R. The master is always executed regardless of the state of these inputs. 
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Normal Execution 


For normal execution the input ON must be set to 1. The master module and associated slave modules are then executed as 
determined by the call parameters C1 and C2. The order in which the subordinate slave modules are to be executed is 
determined by their order in the documentation. 


If the ON input is reset after execution of the slave modules, the calculated data remains until the next execution of the slave 
modules. The ON input overrides the SINGLE input, i.e. if ON is set to 1. SINGLE has no effect. The slave modules are 
executed successively in three steps: 


1. Entry of variables from the data base and from modules with higher priority. 
2. Element execution. 


3. Reading of variables to the data base and to modules with higher priority. 


SINGLE Execution 


If the SINGLE input is set when the ON input is reset, the slave modules are executed once as described above. The calculated 
data remains until the next execution of the master and slave modules. 


Clearing 


If the input R is set, the slave modules are executed in the reset mode. This means that all outputs of the elements in the slave 
modules are given initial values, which in most cases are the 0-value of the data concerned. Input R overrides the inputs ON and 
SINGLE 


RUN 


The output RUN is set only during normal execution, i.e. ON is set or SINGLE execution is performed. With single execution, 
the RUN output is set for only one cycle. 


MODP 


Always true. 


Effects from PCPGM 


The ON and R inputs and the blocking functions on the program header override the inputs on the master module header. 
The input ON on PCPGM must be set to permit normal execution of master and slave modules. 
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PCPGM 
RU 
ON ° 
R ee | Reading of variables from the 
V/O devices, common data 
ON areas and other modules. 
21 ; 
1) SINGLE Normal execution of 
elements 
2 
Writing of variables to the I/O 
devices, common data areas 
and other modules. 
| & 
RB 
3 


Function diagram 


Execution of elements 


in reset mode. 


MODP 


Always=true 


PC Elements 
MASTER 
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MAX 
Maximum Selector MAX 
Summary 
MAX (MAXimum selector) is used to select the largest value MAX 
of an optional number of integers or real numbers. (C1, C2) 

—— 1-] DEADB 

TAL AL 30 —_— 

= 12 -| IA2 ob 31 —— 


—L— 10+C2 + IAC2 


PC element MAX 


Call MAX (C1, C2) 


Parameter Significance Permissible values 
C1 Data type I, IL, R 
C2 Number of inputs | 2 .. 19 


Terminal Description 


No Name Type Description 

1 DEADB IC1 DEADBanad. Input for deadband. 

11 IA1 IC1 Input Address 1. Input the value of which is compared with the other inputs. 
12 lA2 IC1 Input Address 2. Input the value of which is compared with the other inputs. 
10+C2 |IAC2 IC1 Input Address C2. Input the value of which is compared with the other inputs. 
30 A Ol Address. Output for the number of the input having the greatest value. 

31 O OC! Output. Output for the greatest value. 
Function 


The values at the inputs I[A1..[AC2 are compared and the greatest value is obtained at the output O. The number of the input 
with the greatest value is obtained at the output A. If the two largest signal values are equal when the element is executed the first 
time, the signal with the lowest connection number is selected as the greatest. 


Deadband 


The deadband specified at the input DEADB is symmetrical around the value of the greatest input. The upper and lower 
deadband limits are calculated from the value for the largest input in the preceding sample. To prevent rapid changes at the 
output A, the value at A is retained until the value at the corresponding input is less than the calculated lower deadband limit or 
until one of the other inputs exceeds the upper deadband limit. 


76 3BSE 006 526R0101 


PC Elements 


MAX 
12 3 4 
Sample n Signal 4=largest 
Signal 4 is still 
Sample n+1 seen as largest 
Sample n+2 Signal 3 = largest 
Sample n+3 Signal 1 =largest 
Signal 1 is still 
Sample n+4 seen as largest 
2 1 8 
Signal 1 is still 
Sample n+5 seen as largest 
UY 
DEADB 
2 3 4 
Sample n+6 Signal 1 = largest 
WY 
Example of function with deadband BERD 
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MIN 
Minimum Selector MIN 
Summary 
MIN (MINimum selector) is used to select the lowest value of MIN 
an optional number of integers or real numbers. (C1, C2) 

—— 1-|DEADB 

a= dt) TAL AL 30 —_ 

=e: 12 -| IA2 OF 31 —— 


—l- 10+c2 -| 1ac2 
PC element MIN 


Call MIN (C1, C2) 


Parameter Significance Permissible values 

C1 Data Type I, IL, R 

C2 Number of input |2.. 19 

Terminal Description 
No Name Type Description 

1 DEADB IC1 DEADBand. Input for deadband. 

11 IA1 IC1 Input Address 1. Input the value of which is compared with the other inputs. 
12 lA2 IC1 Input Address 2. Input the value of which is compared with the other inputs. 
10+C2 | IAC2 IC1 Input Address C2. Input the value of which is compared with the other inputs. 
30 A Ol Address. Output for the number of the input having the lowest value. 

31 O IC1 Output. Output for the least value. 

Function 


The values at the inputs IA1..[AC2 are compared and the lowest value is obtained at the output O. The number of the input with 
the lowest value is obtained at the output A. If the two smallest signal values are equal when the element is executed the first 
time, the signal with the lowest connection number is selected as the smallest. 


Deadband 


The deadband specified at the input DEADB is symmetrical around the value of the least input. The upper and lower deadband 
limits are calculated from the value for the lowest input in the preceding sample. To prevent rapid changes at the output A, the 
value at A is retained until the value at the corresponding input exceeds the calculated upper deadband limit or until one of the 
other inputs falls below the lower deadband limit. 
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Sample n 


Sample n+1 
Sample n+2 
Sample n+3 
Sample n+4 
1 2 4 8 
Sample n+5 
UY 
DEADB 
Sample n+6 


DEADB 


Example of function with deadband 


Signal 1= lowest 


Signal 1 is still 
seen as lowest 


Signal 2= lowest 


Signal 4= lowest 


Signal 4 is still 
seen as lowest 


Signal 4 is still 
seen as lowest 


Signal 4= lowest 
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MONO 


Monostable 


Summary 


The mono function MONO can be used, for example, for time 
limiting of operation of outputs and automatic functions. The 
element can also be used for impulse extension, stall alarm 


function, etc. 


MONO 


—— 14rrc 
a QT of Fle a 
a 24-3: lio TE |. 6) == 


PC element MONO 


Call MONO 
Terminal Description 
No Name Type Description 
1 RTG IB ReTrigG. Input for selection of if the MONO function is to be retriggerable or not. If RTG is 
set, a retriggerable function is obtained. 
2 | IN Input. Input for start of the MONO function when the input changes from 0 to 1. 
3 TP IT Time Pulse. Input for setting of pulse time. 
5 oO OB Output. Output which is set when the MONO function starts and resets (to 0) when the time 
set has elapsed. 
6 TE OT Time Elapsed. Output for time which has elapsed when O is set. When the time set (TP) 
has elapsed TE will stop. 
Function 


A memory is set when the input I is set. The output then goes to 1, see function diagram. When the time set in the timer has 
elapsed, the memory is cleared and the output O goes to 0. 


MONO Function, Not Retriggerable 


If the input RTG is reset, a MONO function which is not retriggerable is obtained. If a new pulse is obtained at the input I before 
the time set in the timer has elapsed, it does not affect the timer. Only when the time set has elapsed and the output O is reset can 
the MONO function be restarted by the input I going from 0 to 1. 
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MONO Function, Retriggerable 


If RTG is set, a retriggerable MONO function is obtained, i.e. the timer starts from 0 each time a new pulse is obtained at the 


input I. Ifa new pulse is obtained at the input I before the time set in the timer has elapsed, the timer will restart, i.e. the MONO 
function is retriggerable. 


Conn.3 Time set=4 s 
Conn.1 Reset 


Time diagram MONO function, not retriggerable 


Conn.3 Time set=2 s 
Conn.1 Set 


Time diagram MONO function, retriggerable 
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Data Copying MOVE 


Summary 

MOVE copies the value at the input to the output and may be sere 

used to e.g. copy the value from one location in the data base pore 

to another. == te + 21 
career ts 22 
a ED. 20+C2 


PC element MOVE 


Call MOVE (C1, C2) 


Parameter Significance Permissible values 
C1 Data type B, |, IL, R, T, TR 
C2 Number of inputs | 1 .. 19 
and outputs 

Terminal Description 

No Name Type Description 

1 - IC1 Input for value 1. 
2 = IC1 Input for value 2. 
C2 = IC1 Input for value C2. 
21 - OC! Output for value 1. 
22 - OC! Output for value 2. 
20+C2  |- OC! Output for value C2. 
Function 


The element copies the values at the inputs to the respective output. The type of the data to be moved is determined with the call 
parameter C1 and the number of values moved is determined with the call parameter C2. 
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Multiplier 


Summary 


MUL (MULtiplier) is used for multiplication of an optional 
number of integers or real numbers. 


Call MUL (C1, C2) 


MUL 


x - 20 —— 


Tens 
oa 
ine 


PC element MUL 


Parameter Significance Permissible values 
C1 Data type I, IL, R 
C2 Number of inputs | 2 .. 19 
Terminal Description 
No Name Type Description 
1 IC1 Input for multiplicand 
2 IC1 Input for multiplier 
C2 IC1 Input for multiplier 
20 OC! Output for product 
Function 


The values at the inputs 1..C2 are multiplied and the product is stored at the output 20. 


Overflow 


If the maximum positive or negative values are exceeded, the output is limited to the highest or lowest representable value for 
the data type. 
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MULDIV 


Integer Scaling Element 


Summary 
MULtiplier DIVider is used to scale integer values by 


dividing the product of two integer inputs. 


Call MULDIV 


Terminal Description 


MULDIV 


MULDIV 
| ek oO fF— 10 
— 2-— MUL REM /-— 11 
8 (DEV, 


PC element MULDIV 


No Name Type Description 

1 | II Input for multiplicand 
2 MUL II Input for MULtiplier 
3 DIV II Input for DiVisor 

10 O Ol Output for quotient 
11 REM Ol Output for REMinder 
Function 


The product of input I and input MUL is divided by input DIV. The quotient is loaded at the output O and the reminder at REM. 


The element internally uses 32 bit accuracy to perform the multiplication.. 


Overflow 


If the maximum positive value is exceeded, then the output O is limited to +32767. If the minimum negative value is exceeded, 


then the output O is limited to -32767 
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Multiplexer with Integer Address 


Summary 


MUX-I (MUltipleXer - with Integer address) is used as a 
selector and has an optional number of inputs. The data type 
can be integers, real numbers, Boolean or time. 


Call MUX-I (C1, C2) 


MUX-! 


MUX-I 
(C1,C2) 
— 114A AERR | 5 —— 
31 —| IAL OF 50 —— 
———_ 32 -| 1A2 
30+C2 IAC2 


PC element MUX-I 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of inputs | 1 .. 19 
Terminal Description 
No Name Type Description 
5 AERR OB Address ERRor. Output which is set when the address value is larger than the number of 
inputs, or negative. 
11 A II Address. Input for address value which specifies which input is to be connected to the 
output O. When A=0, the output is set to 0. 
31 IA1 IC1 Input Address 1. The second input to the selector. 
32 lA2 IC1 Input Address 2. The second input to the selector. 
30+C2 IAC2 IC1 Input Address C2. The last input to the selector. 
50 O OC! Output. Data output from the selector. 


Function, Addressing 


The input, the data value (IA1 .. IAC2) of which is to be connected to the output O, is specified with an address (integer | .. 


C2) 


at the input A. If the address is 0, the output terminal O is set to zero. 
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Supervision 


The address A is monitored and if its value is greater than the number of inputs or is negative, the error signal output AERR is 
set. The data value 0 is then obtained at the output. 


Function diagram 
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Multiplexer with Memory and Integer Address 


MUX-MI 


Summary 
MUX-MI (MUltipleXer - with Memory and Integer address) MUX-MI 
is used as a selector with memory function and has up to (C1,C2) 
19 inputs. The data type can be integers, real numbers, 1_\s 
Boolean or time. —— z ae AERR } 5 —— 
Sr: 
|| 
31 -| IAl oF 50 —— 
2 32 | 1A2 
30+C2 + IAC2 


Call MUX-MI (C1, C2) 


PC element MUX-MI 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of inputs | 1 .. 19 
Terminal Description 
No Name Type Description 
1 cS) IB Set. Input for loading of new values each time the element is executed. When the input S is 
reset 0, the last value loaded will remain at the outputs. 
2 L IB Load. Dynamic input for loading of the data addressed. 
3 R IB Reset. Input for clearing of the outputs. This input overrides the S and L inputs. 
5 AERR OB Address ERRor. Output which is set when the address value is greater than the number of 
inputs or is negative. 
11 A HI Address. Input for address value which specifies from which input data is to be loaded. 
When A=0, the output is reset to 0. 
31 IA1 IC1 Input Address 1. The first input to the selector. 
32 IA2 IC1 Input Address 2. The second input to the selector. 
30+C2 AC2 IC1 Input Address C2. The last input to the selector. 
50 O OC! Output. Data output from the selector. 
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Function, Addressing 


The input data value (IA1 .. [AC2) that is to be stored at the output is specified with an address (integer 1 .. C2) at the input A. 
If the address is 0, the data value 0 is stored. 


Loading 


The value is loaded at the instant the input L is set to 1. If input S is set, new data is loaded each time the element is executed. 
When S is reset after having been set, the data loaded most recently remains until the element is once more executed with input 
S, Lor R set. Input S overrides input L, i.e. when S is set, L has no function. 


Clearing 


The input R clears the data output and prevents further storage of data. 


Supervision 


The address A is monitored and if its value is greater than the number of inputs or is negative, the error signal output AERR is 
set. The data value 0 is then stored at the output. 


Function diagram 
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MUX-MN 


Multiplexer with Memory and 1 of N Address 


Summary 


MUX-MN (MUltipleXer - with Memory and 1-of-N address) 
is used as a selector with memory function. MUX-MN has up 
to 19 inputs. The data type can be integers, real numbers, 


Boolean or 


time. 


Call MUX-MN (C1, C2) 


MUX-MN 


MUX-MN 
(C1,€2) 


AERR | 5 


| 

I 

ra 
fo) 
ap 
Q 
Q 
QP 
Q 
iN) 


31 -| IA1 OF 50 — 


— 30+C2 + IAC2 


PC element MUX-MN 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of inputs | 1 .. 19 
Terminal Description 
No Name Type Description 
1 cS) IB Set. Input for loading of new values each time the element is executed. When the input S is 
reset, the last value loaded will remain at the outputs. 
2 L IB Load. Dynamic input for loading of the data addressed. 
3 R IB Reset. Input for clearing of the outputs. This input overrides the S and L inputs. 
5 AERR OB Address ERRor. Output which is set when two or more of the inputs A1 .. AC2 are set. 
11 Al IB Address 1. Input to store data from the input IA1 at the output O. 
12 A2 IB Address 2. Input to store data from the input IA1 at the output O. 
10+C2 |AC2 IB Address C2. Input to store data from the input IAC2 at the output O. 
31 IA1 IC1 Input Address 1. The first input to the selector. 
32 IA2 IC1 Input Address 2. The second input to the selector. 
30+C2 IAC2 IC1 Input Address C2. The last input to the selector. 
50 oO OC1 Output. Data output from the selector. 
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Function, Addressing 


The input data value (Al ..[AC2) that is to be stored at the output is specified with the inputs Al .. AC2. If the input A1 is 1, the 
value from input IA1 is stored at the output, if A2 is 1, the value from input IA2, etc. If none of the inputs Al .. AC2 is set to 1, 
the data value 0 is stored at the output O. 


Loading 


The value is loaded at the instant the input L is set to 1. If input S is set, new data is loaded each time the element is executed. 
When S is reset after having been set, the data loaded most recently remains. Input S overrides input L, i.e. when S is set, L has 
no function. 


Clearing 


The input R clears the data output and prevents further storage of data. 


Supervision 


If two or more of the inputs Al .. AC2 are set simultaneously, the output AERR is set and the value from the input which 
correspond to the address input set with the lowest number is stored at the output O. 


Function diagram 
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Or Gate with And Inputs OR-A 


Summary 
OR-A (OR - with And gates on the inputs) is used to form — : _|>1 L 60 —_— 
general combined expressions with Boolean variables. 214 4 
Cl 
11 -| 6 
12.5 
51 & 
et Ds 
—_ 50+c6 — 


PC element OR-A 


Call OR-A (C1, C2, C3, ... Cn) 


Parameter Significance Permissible values 
C1 Number of inputs in the OR part /0..9 
of the element 
C2 Number of inputs in the first AND |0 .. 9 
gate of the element 
C3 Number of inputs in the second /0..9 
AND gate of the element 
Cn) Number of inputs in the last AND |0 .. 9 
gate of the element 
(1)1<n<6 


1<C14+C2+...4Cn<40 


Terminal Description 


No Name Type Description 

1 — IB Input direct to the OR gate in the element. 
2 = IB Input direct to the OR gate in the element. 
Ct — IB Input direct to the OR gate in the element. 
11 = IB Input to the first AND gate in the element. 
12 — IB Input to the first AND gate in the element. 
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Terminal Description 


No Name Type Description 

10+C2 _ IB Input to the first AND gate in the element. 

21 —_ IB Input to the second AND gate in the element. 
22 _ IB Input to the second AND gate in the element. 
20+C3 = IB Input to the second AND gate in the element. 
10x(n-1)+1 — IB Input to the last AND gate in the element. 
10x(n-1)+2 — IB Input to the last AND gate in the element. 
10x(n-1)+Cn _ IB Input to the last AND gate in the element. 

60 — OB Output. 
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Function 


More rapid execution than if separate elements are used can be obtained by using assembled elements such as OR-A. The inputs 
need then only be tested until the value of the output can be determined. If input 1 is 1, the output can be set irrespective of the 
other inputs. See the figure and the table below. 


21 60 


PC element OR-A (3, 3, 3) 


Table OR-A (3, 3, 3) 


1 2 3 11 12 13 21 22 23 60 
0 0 0 0 0 0 1 1 1 1 
0 0 0 0 X X 0 X X 0 
0 0 0 0 X X 1 0 X 0 
0 0 0 0 X X 1 1 0 0 
0 0 0 1 0 Xx 0 X X 0 
0 0 0 1 0 X 1 0 X 0 
0 0 0 1 0 X 1 1 0 0 
0 0 0 1 1 0 0 X Xx 0 
0 0 0 1 1 0 X 0 X 0 
0 0 0 1 1 0 X X 0 0 
0 0 0 1 1 1 Xx X X 1 
0 0 1 Xx X X X X X 1 
0 1 X X X X X Xx Xx 1 
1 Xx X X Xx X X Xx Xx 1 


x indicates that the input has no effect on the value of the output or the execution time. 
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Or Gate With Trigger on Outputs OR-TRG 


Summary 
OR-TRG (OR - with TRiGger on the output) is used when 1. a i 5 71 pl 20 
the output of an OR gate should be triggered. 2 

cl 2014 


PC element OR-TRG 


Call AND-TRG (C1) 


Parameter Significance Permissible values 


Cl Number of OR inputs 2..19 


Terminal Description 


No Name Type Description 
1 -- IB Input to the OR gate. 
2 -- IB Input to the OR gate. 
cl -- IB Input to the OR gate. 
20 -- OB Output 
Function 


When the result of the OR gate is set (to 1) the output signal is also set. The output signal is cleared during the next program 
cycle, irrespective of the result of the OR gate. For the output signal to be set, the result of OR gate must have been 0 during one 
program cycle. The output signal from the element may only be used within its own execution unit as detection of it is otherwise 
not certain. 


ee ake ee 
Jo 


1 program cycle 


SS 
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Oscillator OSC-B 


Summary 
Oscillator OSC-B (OSCillator - Boolean variables) with —— 1-EN G 

: Poel ‘ —— 247 [|] Ova‘) = 2 
variable frequency and pulse time is used when pulse trains 3 Itc 


with periods from 2 x cycle time up to 24 hours are needed. 
PC element OSC-B 


Call OSC-B 
Terminal Description 
No Name Type Description 
1 EN IB ENable. Input for start of oscillator. 
2 TP IT Time Pulse. Input for setting of pulse time. 
3 TC IT Time Cycle. Input for setting of period. The period must be greater than the pulse duration. 
5 oO OB Output. Oscillator output. 
Function 


The oscillator starts when the input EN is set (to 1). The figure below shows an example of an oscillator time diagram. 


1 


Example of time diagram with TP=1 s and TC=1.5s 
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Proportional Regulator P-1 


Summary 


P-1 (Proportional Function) is used as an amplifier in P-1 
feedback systems. The output signal can be limited with limit 
values specified at special inputs. The balancing function 
permits the output signal to follow an external reference. 


Call P-1 


Terminal Description 


Sn ST Oe LO: 
2 eK O=HL + 11 —— 
—— 3-| BAL O=LL + 12 —— 
—— 4 -] BALREF ERR } 13 —— 
—— 5 -| OHL BALREFO | 14 —— 
—— 6-| OLL 


PC element P-1 


No Name Type Description 
1 | IR Input. Input signal. 
2 K IR Input for setting gain. 
3 BAL IB BALance. Input for activation of following. 
4 BALREF IR BALance REFerence. Input for reference value when following. 
5 OHL IR Output High Limit. Input for upper limit value. 
6 OLL IR Output Low Limit. Input for lower limit value. 
10 O OR Output. Output signal. 
11 O=HL OB Output=High Limit. Output which is set to 1 if the output is limited to the upper limit value. 
12 O=LL OB Output=Low Limit. Output which is set to 1 if the output is limited to the lower limit value. 
13 ERR OB ERRor. Output which is set to 1 if OHL is less than OLL. 
14 BALREFO OR BALance REFerence Output. Information output for O/K. 
Function 


The P-function can be written in the time plane as O(t)=K I(t). Its main property when controlling is that the output signal is 
directly proportional to the input signal. The transfer function for a P-function is: G(S)=K 


Following 


If BAL is set to 1, the amplifier goes into following and the output O is set to the value of the input BALREF. If the value at 
BALREFF exceeds the output signal limits, the output is set to the limit value concerned. 
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Limitation Function 


The limitation function limits the output signal to the limit values at the inputs OHL for upper limit value and OLL for the lower 
limit value. If the actual value exceeds the upper limit, the output O=HL is set to | and if it falls below the lower limit, the output 
O=LL is set to 1. 


The element checks that the upper limit OHL is greater than the lower limit OLL. If not, the output ERR is set to 1. While the 
error status persists, the outputs O=HL, O=LL and O retain the values they had in the sample before that in which the error 
occurred. 


Information Output BALREFO 


The output BALREFO gives the result of the calculation O(t)/K where O(t) is the output signal after the limitation. The output 
specifies the input signal which corresponds to the output signal concerned. 


BALREFO 


Function diagram 
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Program Header PCPGM 


Summary 
The program header PCPGM is used for the structuring and PCPGM (Cl, C2) 
execution control of the application program of a PC system. __4 Jon 


69) aR RUN |— 5—— 


PC element PCPGM 


Call PCPGM (C1, C2) 


C1 Cyclicity in ms Allowed values are between 2ms and 20000ms in steps of 2ms 
C2 Place in the cycle time table and/or 1..251: place in cycle time table, cyclic activation 
scheduling strategy 252: activation at initialization after power down. 


Terminal Description 


No Name Type Description 
1 ON IB Control input which is to be set (to 1) with normal execution. 
2 R IB Reset. Clearing of the execution units of the PC program. 
5 RUN OB RUN indicates that the execution units in the PC program may be executed. 
Function 


A PC program is the highest level in the PC program structure. The program is intended to perform a complete control function. 
The program header PCPGM is used to control the enabling, disabling and resetting of the complete PC program, irrespective of 
subordinate execution units. The call parameter C1 specifies how often the program header is to be executed and the call 
parameter C2 is used to specify the position in the cycle time table on which the execution order of the execution units with the 
same cycle time is based. 


PCPGM must be given a cyclicity from the table for the interpreter with the highest priority. This is required for changes at the 
inputs to PCPGM to have a direct effect on subordinate execution units. The program header cannot have directly subordinate 
elements. The control inputs ON and R are used to control when and how the complete PC program with subordinate execution 
units is to be executed. PCPGM itself is always executed, irrespective of the inputs ON and R. 


Normal Execution 


The input ON must be set (to 1) for the normal execution of subordinate execution units to be possible. At the start of the 
execution of subordinate execution units, a check is performed to ensure that the program header has RUN status. 
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Clearing 
If the input R is set, the complete PC program is executed in reset mode. This means that all outputs on the elements in the slave 


modules are given initial values, which in most cases are the 0-value of the data concerned. Reading to the data base is 
performed with data value 0 for all data types. Input R overrides input ON. 


RUN 


Output RUN is set only if normal execution is permissible, i.e. if the ON input is set and the R input is reset (to 0). 


2 
Superior control 


of execution units 


Function diagram 
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PDP 


PDP-Function 


PDP 


Summary 

PDP (Proportional Derivating Proportional function) is used PDP 

to give proportional effect and limited derivation effect. 

The output signal can be limited with limit values specified at — 1-I Oo} 10 —_ 
special inputs. The balancing function permits the output if 2 n a ae L iS ior 
signal to follow an external reference and permits a bumpless — 4-72 ERR | 13 —— 
return to the normal function. All transfers from balancing or _ ; a ace See. 

from limited output signal are bumpless. = : | Sie 


Call PDP 


Terminal Description 


PC element PDP 


No Name Type Description 

1 | IR Input. Input for actual value. 

2 K IR Input for setting gain. 

3 T1 ITR Time 1. Input for time constant for lead. 

4 T2 ITR Time 2. Input for time constant for lag. 

5 BAL IB BALance. Input for activation of following. 

6 BALREF IR BALance REFerence. Input for reference value when following. 

7 OHL IR Output High Limit. Input for upper limit value. 

8 OLL IR Output Low Limit. Input for lower limit value. 

10 O OR Output. Output signal. 

11 O=HL OB Output=High Limit. Output which is set to 1 if the output O is limited to the upper limit value. 
12 O=LL OB Output=Low Limit. Output which is set to 1 if the output O is limited to the lower limit value. 
13 ERR OB ERRor. Output which is set to 1 if OHL is less than OLL. 
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Function 

The step response for a PDP function is: 
O(t)=I(t) (K+kle%™?) where k1=K(T1/T2-1) 
The transfer function for a PDP function is: 


G(s)=K(1+sT1)/(1+sT2) where T2<T1 


Ig|G| 
K IgK 
T2 
. =f 1 lg@ 
ZG Tl T2 
t 
T2 -902 
Step response 
lg@ 


Bode diagram 


This has been implemented in the PDP element as a recursive algorithm. The design of this algorithm is such that normal 
functioning is maintained even during limiting. This ensures a controlled return to a dynamic state. 


Gain, Time Constants and Sampling Time 


Certain constants are precalculated to make the execution time of the element as short as possible. The results are stored 
internally in the element. These constants are recalculated if T1, T2 or K are changed by more than 1/128 of their previous value 
or if the sampling time TS is changed. When recalculating a test is performed to check whether T1 and T222 x TS. If this is not 
the case T1 or T2 respectively is set equal to 2 x TS. 


Function in limiting state 


Following 


If BAL is set to 1, the regulator immediately goes into following and the output O is set to the value of the input BALREF. If the 
value at BALREF exceeds the output signal limits, the output is set to the limits value concerned. Return to dynamic state is 
bumpless. 
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Limitation Function 


The limitation function limits the output signal to the limit values at the inputs OHL for the upper limit and OLL for the lower 
limit. If the actual value exceeds the upper limit, the output O=HL is set to 1 and if it falls below the lower limit, the output 
O=LL is set to 1. 


The element checks that the upper limit value OHL is greater than the lower limit value OLL. If this is not the case, the output 
ERR is set to 1. While the error status persists, the outputs O=HL, O=LL and O retain the value they had in the sample before 
that in which the error occurred. After an error the return to a dynamic state is bumpless, in the same way as in the case of 
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Pl-Regulator 


Pl 


Summary 
PI (Proportional Integrating regulator) is used as a standard PI 
PI- regulator for serial compensation in feed back systems. 
The control deviation is calculated internally in the element. —— Fl -| REVACT 
: a os Ss : —— 1-]| REFV oF 10 —— 
The output signal can be limited to limits specified at special 2 _|t o=HL - 11 
inputs. The balancing function permits the output signal to == : -|K eon L ie ae 
: —— 4-\TI 3 
follow an external reference and permits a bumpless return to 5 _| RINT prev L 14 
normal function. All transfers from balancing or limited —— 6-| BAL 
: —— 7-| BALREF 
output signal are bumpless. 8 _| OHL wee 
—— 9-|OLL 
PC element Pl 


Call Pl 


Terminal Description 


No Name Type Description 

FA REVACT IB REVerse ACTion. Parameter input for inverted control action. REVACT=1 gives inverted 
control action. 

1 REFV IR REFerence Value. Input for desired value. 

2 | IR Input. Input for actual value. 

3 K IR Input for setting gain. 

4 TI ITR Time Integration. Input for time constant for integration. 

5 RINT IB Reset INTegrator. Input for clearing of integrator. 

6 BAL IB BALance. Input for activation of following. 

7 BALREF IR BALance REFerence. Input for reference value when following. 

8 OHL IR Output High Limit. Input for upper limit. 

9 OLL IR Output Low Limit. Input for lower limit. 

10 O OR Output. Output signal. 

11 O=HL OB Output=High Limit. Output which is set to 1 if the output O is limited to the upper limit value. 

12 O=LL OB Output=Low Limit. Output which is set to 1 if the output is limited to the lower limit value. 

13 ERR OB ERRor. Output set to 1 if OHL is less than OLL. 

14 DEV OR DEViation. Output for control deviations, i.e. DEV=1—-REFV. 
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Function, Control Deviation 


DEV, the control deviation, is calculated as follows even when the regulator is following: DEV=I-REFV 


Inverted Control Effect 
REVACT is a function parameter which controls the direction of the output signal change in relation to the actual value. 


If REVACT is set to 0, direct action is obtained, i.e. increasing actual value gives increasing output signal. When REVACT is set 
to 1, inverted action is obtained, i.e. increasing actual value gives decreasing output signal. 


T1 


Step response 


Transfer Function 
The PI function can be written in the time plane as 
O(t)=K(DEV(t)+/* DEV(1)/TI d 1) 


and its main property when controlling is that it permits the integral section to retain its value when the error DEV(t)=0, 
i.e. the output signal is then constant. 


The transfer function for a PI function is: 
G(s)=K(1+1/sTI) 


This has been implemented in the PI element as a recursive algorithm. 


Gain, Integration Time Constant and Sampling Time 


The constant K x TS/TI is precalculated to make the execution time of the element as short as possible. The result is stored 
internally in the element. This constant is recalculated if TI or K is changed more than 1/128 of the preceding value or if the 
sampling time TS is changed. When the value is recalculated a test is performed to ensure that TS/TI<1. If not, TS/TT is set to 1. 
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Ig 


Ig 


-90 Bode diagram 


Clearing of Integrator 


The integration section of the algorithm is cleared when RINT goes to |. If the proportional section of the algorithm exceeds the 
limits of the output signal, the limit status remains and the internal status is updated in accordance with the section "Bumpless 
transfer from following or limitation". When RINT is set permanently to 1, the element functions as a P-regulator. 


Following 


If BAL is set to 1, the regulator immediately goes into following and the output O follows the value of the input BALREF. If the 
value at BALREF exceeds the output signal limits, the output is set to the limit value concerned. On return to a normal function 
the value of the output O during the last sample in the following remains during one sample time. See below under "Bumpless 

transfer from following or limiting". 


Limitation Function 


The limitation function limits the output signal to the limit values at the inputs OHL for upper limit value and OLL for the lower 
limit value. If the actual value exceeds the upper limit value, the output O=HL is set to | and if it falls below the lower limit 
value, the output O=LL is set to 1. The element checks that the upper limit value OHL is greater than the lower limit value OLL. 
If this is not the case, the output ERR is set to 1. While the error status persists, the outputs O=HL, O=LL and O retain the values 
they had in the sample before that in which the error occurred. 


Bumpless Transfer from Following or Limitation 


Transfer from following status (BAL=1) or from a limited output signal is bumpless. This is performed by recalculation of 
internal states, i.e. the integration part according to INT(t)=O(t) - K x DEV(t). 
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PIP-Function PIP 
Summary 
PIP (Proportional Integrating Proportional function) is used PIP 
to give a proportional effect and a limited integration effect. 
The output signal in the steady state is proportional to the = Ted Oo - 10 —— 
: : : ane tne a, HK O=HLs 4 I= =~ 
input signal. The output signal can be limited with limit values 3 _| 71 d=~L L 12 ___ 
specified at special inputs. The balancing function permits the — 4-T2 ERR +} 13 —— 
output signal to follow an external reference and permits a 3 a eee 
bumpless return to the normal function. All transfers from —— 7-| OHL 
static states are bumpless. pee 
Call PIP PC element PIP 
Terminal Description 
No Name Type Description 
1 | IR Input. Input for actual value. 
2 K IR Input for setting gain. 
3 T2T1 ITR Time 1. Input for time constant for lead. 
4 T2 ITR Time 2. Input for time constant for lag. 
5 BAL IB BALance. Input for activation of following. 
6 BALREF IR BALance REFerence. Input for reference value when following. 
7 OHL IR Output High Limit. Input for upper limit value. 
8 OLL IR Output Low Limit. Input for lower limit value. 
10 O OR Output. Output signal. 
11 O=HL OB Output=High Limit. Output which is set to 1 if the output O is limited to the upper limit value. 
12 O=LL OB Output=Low Limit. Output which is set to 1 if the output O is limited to the lower limit value. 
13 ERR OB ERRor. Output set to 1 if OHL is less than OLL. 


Function, Transfer Function 

The step response in the time plane for the PIP function is: 
where k1=K (T1/T2-1) 
The transfer function for a PIP function is: 

where T2>T1 


O(t)=I(t) (K+k1xeU™) 


G(s)=K(1+sT1)/(1+sT2) 


This has been implemented in the PIP element as a recursive function. 
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Step response 
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Bode diagram 


Gain, Time Constants and Sampling Time 


Certain constants are precalculated to make the execution time of the element as short as possible. The result is stored internally 
in the element. These constants are recalculated if T1, T2 or K are changed by more than 1/128 of their previous value or if the 
sampling time TS is changed. When recalculating a test is performed to check if T1 and T222 x TS. If this is not the case, T1 or 
T2 respectively is set equal to 2 x TS. 


Following 


If BAL is set to 1, the regulator immediately goes into following and the output O is set to the value of the input BALREF. If the 
value at BALREF exceeds the output signal limits, the output is set to the limit value concerned. Return to dynamic state is 
bumpless. 


Limitation Function 


The limitation functions limits the output signal to the values at the inputs OHL for the upper limit and OLL for the lower limit. 
If the actual value exceeds the upper limit, the output O=HL is set to 1 and if it falls below the lower limit, the output O=LL is 
set to 1. 


When the limitation status has been detected, a check is made each time the element is executed to determine whether K x I(t) 
exceeds the output signal limitations. If such is the case, the limitation status remains. If not, the calculation of the output signal 
is performed by the algorithm in the normal way. 
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Normal updating of the internal status is sufficient to ensure bumpless return to the dynamic status. The element checks that the 
upper limit value OHL is greater than the lower limit value OLL. If this is not the case, the output ERR is set to 1. 


While the error status persists, the outputs O=HL, O=LL and O retain the values they had in the sample before that in which the 
error occurred. After an error the return to a dynamic state is bumpless, in the same way as in the case of following. 
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Ramp Generator 


Summary 


RAMP (RAMP generator) is used to limit the speed of RAMP 
change of a signal. The output signal can be limited with limit 
values specified at special inputs. The balancing function 
permits the output signal to follow an external reference. 


Call RAMP 


Terminal Description 


RAMP 


—. 1-oI OF 10 —— 
—— 2 -| STEP+ O=HL | 11 —— 
a+ oa STER= O=LL + 12 —— 
—— 4-] SLOPE+ ERR } 13 —— 
—— 5 -| SLOPE- 

—— 6-] BAL 


7 —| BALREF 
8 —| OHL 
9 —| OLL 


PC element RAMP 


No Name Type Description 
1 | IR Input. Input for the start value concerned. 
2 STEP-— IR The greatest allowed positive step change. 
3 STEP- IR The greatest allowed negative step change. 
4 SLOPE IR Positive ramp for the output. 
5 SLOPE- IR Negative ramp for the output. 
6 BAL IB BALance. Input for activation of following. 
7 BALREF IR BALance REFerence. Input for reference value when following. 
8 OHL IR Output High Limit. Input for upper limit value. 
9 OLL IR Output Low Limit. Input for lower limit value. 
10 O OR Output. Output signal. 
11 O=HL OB Output=High Limit. Output which is set to 1 if the output O is limited to the upper limit value. 
12 O=LL OB Output=Low Limit. Output which is set to 1 if the output O is limited to the lower limit value. 
13 ERR OB ERRor. Output set to 1 if OHL is less than OLL. 
Function 


The main property of a RAMP function is that the output signal follows the input signal while the input signal is not changed 
more than the value specified at the step inputs. If the input signal is changed more than so, the output signal is first changed by 
STEP+ or STEP- depending on the direction of change and then by SLOPE+ or SLOPE- per second until the values at the input 
and output are equal. This means also that if STEP-=STEP+=0, a pure RAMP i.e. SLOPE/sec is obtained at the output. 


110 


3BSE 006 526R0101 


PC Elements 
RAMP 


The greatest step change allowed at the output O is specified by the parameters STEP+ and STEP- for the respective direction of 
change. The ramp which the output signal is to follow if the change at the input I exceeds STEP+ or STEP- is specified by the 
inputs SLOPE+ and SLOPE-. All parameters are specified as absolute values with the same units as input I. 


The values of the parameters are stored internally in the element. New values are only entered under stationary conditions, i.e. 
when I(t)=O(t). 


Certain constants are precalculated to make the execution time of the element as short as possible. The results are stored 
internally in the element. These constants are recalculated if SLOPE+ or SLOPE- are changed by more than 1/128 part of their 
previous values or if the sampling time TS is changed. 


The second figure below shows the relationship between input, output and internal auxiliary variables when the element 
functions normally. 


Calculation of Output Signal 
When calculating output signal O, three cases must be distinguished: 
¢ — [(t)=O(t-TS) results in O(H=I(t) 


° I(t)>O(t-TS) results in calculation of the value of the output in accordance with: 
O(H=min(I(t) and (Step++VPOS(t-TS)+SLOPE+ x TS), i.e.the least of the values of I(t) and 
(Step++VPOS (t-TS)+SLOPE-x TS) 


° I(t)<O(t-TS) results in calculation of the value of the output in accordance with: O(t)=max(I(t), 
VNEG (t-TS)-STEP—SLOPE-xTS 


VPOS and VNEG are auxiliary variables with positive and negative steps respectively. These are calculated in all cases 
according to: 


° VPOS(t)=min(O(t), VPOS(t-TS)+SLOPE:+ x TS) 
° VNEG(t)=max(O(t), VNEG(t-TS)-SLOPE- x TS) 


If a new step with the same direction of change appears at the input before the internal auxiliary signal has been updated the step 
part of the output signal is reduced. A step with the opposite derivative, however, takes full effect. This is because the auxiliary 
variable for the opposite direction always has been updated to O(t). 


Following 


If BAL is set to 1, the filter immediately goes into following and the output O is set to the value of the input BALREF. 
If the value at BALREF exceeds the output signal limits, the output is set to the limit value concerned. During following 
VPOS(t)=VNEG(t)=O(t)=BALREF(t). Return to normal function is done as if a unit step had occurred on the input. 


Limitation Function 


The limitation function limits the output signal to the limit values at the inputs OHL for upper limit and OLL for the lower limit. 
If the actual value exceeds the upper limit, the output O=HL is set to 1 and if it falls below the lower limit, the output O=LL is 
set to 1. In the limiting state VPOS(t), VNEG(t) and O(t) are set to the limit value concerned. 


The element checks that the upper limit value OHL is greater than the lower limit value OLL. If this is not the case, the output 
ERR is set to 1. While the error status persists, the outputs O=HL, O=LL and O retain the values they had in the sample before 
that in which the error occurred. 


a 


PC Elements 
RAMP 


OHL 


BALREF 


Relation between input, output and auxiliary variables under normal conditions 
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Register REG 


Summary 
Register REG (REGister) is used as a memory element with REG 
an optional number of positions. The value of the data can be (C1,C2) 
integer, real number, Boolean or time. 1_ls 
= 2 
—— 3-/R 
11 -| 11 01 [12 
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+ 9+2xC2 4 1IC2 OC2 110+2xC2 ai 


PC element REG 


Call REG (C1, C2) 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of places} 1 .. 35 


Terminal Description 


No Name Type Description 

1 S) IB Set. Input for loading new data, each time the element is executed. When S is set to 0, the 
last data loaded remains. 

2 L IB Load. Dynamic input for loading data to the register. Loading is performed when L goes to 1. 

3 R IB Reset. Input for clearing the register. R prevents all further entry while it is 1. 

11 i IC1 Input 1. Input data to position 1. 

12 O1 OC! Output 1. Output data from position 1. 

13 I2 IC1 Input 2. Input data to position 2. 

14 02 OC! Output 1. Output data from position 2. 

942xC2 IC2 IC1 Input C2. Input data to position C2. 

10+2xC2 | OC2 OC1 Output C2. Output data from position C2. 
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Function 


When input L becomes 1, the register is loaded with data from inputs I1 .. IC2. Data previously in the register is replaced. If 
input S is set, loading is performed as above each time the register is executed. When S is reset after having been set, the data 
most recently loaded remains until the element is executed again, with input S, L or R set. Input S overrides L so that when input 
S is set, L has no effect. 


Clearing 


When input R is set, the register is cleared and all further entry is prevented. R overrides both S and L. 
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Function diagram 
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Group Data Register 


Summary 


REG-G (REGister - Group data) is used to assemble 
individual variables to a single variable of group type. 
The data type can be integer, real number, Boolean or time. 


REG-G 


REG-G 
(C1,C2,C3 
,C4,C5) 
— 1-\s AERR |—7 —— 
— 2-).L 
—— 3-SWR 
—— 4 -/AWR 
— 5-|R 
—— 6 —-|EXP 
11/11 o | 50 —— 
————_ 12 -} 12 
+— 10+c2 + Ic2 


PC element REG-G 


Call REG-G (C1, C2, C3, C4, C5) 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of inputs 0..30 
C3 Selection of expander input EXP |0.. 1 
C4 Number of places in group data for| 0 .. 254 
expander input EXP 

C5 Number of places in group data for| 0 .. 255 
the output O. 

C2+C3 x C4=C5 


Terminal Description 


No Name Type Description 

1 cS) IB Set. Input for loading new data each time the element is executed. The latest loaded data 
remains when S is reset. 

2 L IB Load. Dynamic input for loading data to the register. Loading is performed when L goes to 1. 

3 WR IB WRite. Dynamic input for changing of data at the place specified by AWR. 

4 AWR HI Address WRite. Input for address to the data to be changed according to WR. 

5 R IB Reset. Input for clearing the register. R prevents all further entry while at 1. 

6 EXP IGC4C1 EXPander input. Input for group data to be linked with data at inputs I1 .. |C2. 
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Terminal Description 


No Name Type Description 
7 AERR OB Address ERRor. Output which is set (to 1) if the address at AWR is greater than the number 
of inputs or is negative. 
11 i IC Input 1. Input data to position 1. 
12 I2 IC1 Input 2. Input data to position 2. 
10+C2 /1C2 IC1 Input C2. Input data to position C2. 
50 O OGC5C71 | Output. Output for group data. 
Function 


REG-G combines individual variables of the same data type to a single group variable. The element has an expander input EXP 
for a group variable which can be used when more than 30 variables are to be linked together. Input S overrides L so that when 
input S is set, L has no effect. 


Normal Assembly 


When input S is set, data is continuously assembled at the group variable of the output. The group variable of the output consists 
firstly of group data from the input EXP and then of the values from the inputs I1 .. 1C2. The element acts as a latch when the 
input S is reset, the latest data assembled then remaining at the output. 


Loading 


If input L goes from 0 to 1, an assembly is performed to output O during this program cycle in the same way as during normal 
assembly. If S or R is set, L has no effect. 


Changing of Data at an Optional Place 


One of the ordinary data inputs I1 .. [C2 is used for changing of data at a special place in REG-G. The address (integer | .. C2) 
of the place at which data is to be changed is stated at the input AWR. The new data value is entered from the input to the 
relevant place at the moment that the input WR goes to 1. If AWR = 0 and the input WR goes to 1, group data is read from the 
input EXP to their different places. Places which correspond to ordinary inputs are not affected. 


Clearing 


When input R is set, data at all places in the group register are cleared and all further entry is prevented. R overrides both 
S and L. 


Supervision 


The address at the input AWR is checked and if its value is greater than the number of inputs or negative, the error signal output 
AERR is set. When an error is detected AERR is set during one cycle if input WR is set. No place in the register is affected when 
an error occurs. 
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Sequence Header SEQ 


Summary 
SEQ is used to control a sequence. SEQ 
(C1; C2;C3} 
c4,C5) 
——— 1 + START RUN}-_ 5 — 
—__—. 2 +» STARTC MODP | 6 — 
——— 68) eR POS-L 7 — 
END 8 
— 114 MAN NEXT - 20 — 
—— 12 +4 UNCOND NEXTSTEP |~— 21 — 
es ES R STEP 
—— 14 4S JUMP C3 
——— 15 -[upPos 
—— 16 +4 HOLD 
—— 31 4 ALEN SEQAL - 35 — 
—— 32 4 ALTD C4 SEQTE | 36 — 
STEPAL L 37 — 
= eae L 45 — 
L 56 
PC element SEQ 
Call SEQ (C1, C2, C3, C4, C5) 
Parameter Significance Permissible values 
C1 Cyclicity in ms Allowed values are between 2ms and 20000ms in steps of 2ms 
C2 Place in the cycle time table| 1..251: place in cycle time table, cyclic activation 
and/or scheduling strategy | 252: activation at initialization after power down. 
254: activation at warm start initialization after power down. 

C3 Selection of manual control} 0 .. 1 

C4 Selection of time function |0.. 1 

C5) Selection of MMI function | Same values allowed as in AC 400 Series and MP 200/1 but in AC 55, no effect. 


(1) Parameter C5 is allowed for compatibility reasons to the AC 400 Series or MP 200/1 systems. You can exchange AMPL-source code 
between AC 400 Series or MP 200/1 and AC 55 without problems. 


118 3BSE 006 526R0101 


PC Elements 
SEQ 


Terminal Description 


No Name Type Description 

1 START IB Input for start of sequence. 

2 STARTC |IB START Clock. Dynamic input for start of the sequence. Used when the sequence is to be run through 
once only. 

3 R IB Reset. Clearing of the elements of the sequence. 

5 RUN OB Indicates that the sequence is in operation. 

6 MODP OB MODify Permission. Specifies if the sequence may be modified from the engineering station. 

7 POS Ol POSition. Output which specifies the step number of the active step. 

8 END OB Output which is active when the last step of the sequence is active. 

11 MAN IB MANual. Input which is to be set for manual stepping of the sequence. 

12 UNCOND IB UNCONDitional. Input which permits stepping even when the condition for the next step is not 
satisfied. 

13 STEP IB Input for step change. 

14 JUMP IB Input for jump to step specified by JPOS. 

15 JPOS HI Jump POSition. Input which specifies the last part of the record designation for the step to which the 
jump is to be made. 

16 HOLD IB Input which is used to stop the execution. 

20 NEXT OB Output which is set when any condition for step change or jump is satisfied or when UNCOND is set: 

21 NEXTSTEP| Ol Step to which stepping in manual mode is performed. Is connected to the corresponding input of the 
data base element when MMC function is used. 

31 ALEN IB ALarm ENable. Input for start and stop of time measurement. 

32 ALTD IT ALarm Time Delay. Input for time after which SEQAL is to be set. 

35 SEQAL OB SEQuence ALarm. Output which is set when the time specified on ALTD has elapsed. 

36 SEQTE OT SEQuence Time Elapsed. Output for elapsed time. 

37 STEPAL /|OB STEP ALarm. Output for summary signal which indicates that the time set in an active subordinate 
step has elapsed. 

Function 


The sequence header SEQ is a superior execution controlling element for a number of sequence steps. How often the sequence 
is to be executed is specified with the call parameter C1 and the place in the cycle time table on which the order of execution of 
the execution units with the same cycle time is based is specified with the call parameter C2. The basic function can be extended 
with the call parameters C3, C4 and C5. Manual control of the sequence can be obtained by setting C3 to | at call. A time 
function can be obtained by setting C4 to 1. 
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Start of Sequence 


With normal execution, the sequence can be started with a pulse at the input START. The pulse is registered in an internal 
memory in the sequence header. If a fixed | is connected to START, the sequence can be connected for automatic restart after 
resetting. If the sequence is to be run through only once, it must be started with STARTC. STARTC is a dynamic input and the 
internal memory of the sequence header is only affected when the input status is changed from 0 to 1. After a start, the output 
RUN is set and the condition input for the first step is checked. If the condition is satisfied, the first step and its elements are 
executed. 


Clearing 


If the input R is set, the sequence is executed in the reset mode. This means that all outputs on the elements within all of the 
steps of the sequence are given initial values, which in most cases is the 0-value of the data. Reading to the data base is done 
with the data value 0 for all data types. For the steps, reset execution is performed only during the cycle when R goes to 1. 

For the sequence header, reset execution is performed during each cycle while R is set to 1. Input R overrides the inputs START, 
STARTC and HOLD. 


RUN 


The output RUN is set when the sequence is under execution, i.e. when started with START or STARTC. RUN is cleared by R, 
HOLD and blocking functions introduced from service tools. 


MODP 
MODP is always true. 


POS and END 


The output POS specifies, with an integer (I), the last part of the record designation of the sequence step which is active. 
If POS is 0, the sequence header is active. The output END is set when the last step in the sequence is active. 


Manual Execution 


For manual stepping of a sequence, the input MAN must be set to |. The sequence is started in the same way as with automatic 
stepping by setting START or STARTC to 1. When the condition for step change, or a jump condition, is satisfied, the output 
NEXT is set, and the step change can be performed with a pulse at the input STEP. Jumps have priority to ordinary step 
change.If stepping is required without the condition for the next step being satisfied, the input UNCOND must be set to | when 
STEP is set to 1. 


Jump in Sequence 


A jump can be obtained by setting the input JUMP. The jump is made to the step which is specified at the input JPOS. 

The step is specified by the last part of its record designation. The jump is performed irrespective of the status at the inputs 
MAN, STEP and UNCOND. If the MMC function is used and a jump is to be initiated by the operator via the dialogue, the 
operation mode must be MANM. A jump is not possible if HOLD or R is set. 


HOLD 


When HOLD is set, execution of active sequence steps is stopped. The calculated data remain until the next time the sequence 
step is executed. The execution is stopped and the output RUN is reset while HOLD is set to 1. The RUN output at the step 
header remains set. HOLD also stops the timers in the sequence header and the step headers. 
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Time Functions 


If the call parameter C4 is given as 1, a time function associated with the sequence header is obtained. A common signal 
STEPAL is obtained which indicates any time function which has elapsed in any of the steps. The switch on of the timer in the 
sequence header is delayed with accumulating time measurement controlled by the input ALEN. If ALEN is reset, the timer is 
stopped but its contents remain and when ALEN is set, the time measurement restarts from the value that applied when ALEN 
was reset. The setting of HOLD has the same effect on the timer as resetting ALEN. The timer can only be started when the 
sequence is active. When the time specified at the input ALTD has elapsed, the output SEQAL is set. When ALTD is set equal to 
0, SEQAL is set to | irrespective of the state at input ALEN. The output SEQTE gives the time which has elapsed with the timer 
active. The timer is cleared when the complete sequence is cleared with the input R. A timer corresponding to that in the 
sequence header can be selected for the sequence steps. The output STEPAL, which specifies if the time set in the timer for the 
active step has elapsed, is located in the sequence header. STEPAL is set to | if the delay specified for the step concerned has 
elapsed. 


PCPGM 
RUN 
ON sd & Ss & : 
R Reading of variables from the i 
I/O devices, common data and 
START other modules to active step. 
1 21 
STARTC 
> > R Normal Execution steps. 
e 21 
HOLD 
16 21 
e lg 
R 
3 & oy pT 
= Execution of all steps 
in reset mode 
MODP 
6 
; MAN General Always true 
UNCOND control or 
2 current 
STEP - E sequence step 
3 
JUMP Sd ys 
4 
JPOS 
5 
HOLD Function diagram 
6 
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Shift Register SHIFT 


Summary 
Shift register SHIFT is used as a shift register of up to SHIFT 
250 positions. Data can be integers, real numbers, Boolean or (C1, C2) 
time. —— 2 -|F/B-N 
—— 3-/c 
AR 
— 11-\IF OB - 12 —— 
2 138) oF | 14 —_ 


PC element SHIFT 


Call SHIFT (C1, C2) 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of places} 2 .. 250 


Terminal Description 


No Name Type Description 

2 F/B-N IB Forward/Backward-N. Input for selection of shift direction. Shifting is forward when F/B-N=1 
and backward when F/B-N=0. 

3 C IB Control. Dynamic input for shifting. 

4 R IB Reset. Input for clearing the shift register. All further shifting is prevented when R=1. 

11 IF IC1 Input Forward. Input data with forward shift. 

12 OB OC! Output Backward. Output data with backward shift. 

13 IB IC1 Input Backward. Input data with backward shift. 

14 OF OC! Output Forward. Output data with forward shift. 


Function, Forward Shift 


When input C goes to | and the input F/B-N is 1, data is shifted forwards in the register and data is read into position | from 
input IF. Data which before the shifting was located at output OF, is replaced at the shift forward by data at the position next to 
last. 
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Backward Shift 


When input C goes to | and the input F/B-N is 0, data is shifted backwards in the register and data is read into position C2 from 
input IB. Data which before the shifting was located at output OB, is replaced at the shift backward by data from position 2. 


Clearing 
The input R clears the shift register and prevents all further reading into the shift register. 
F/B-N & FORWARD 
. 
2 
BACK 
rn WARD 
Cc 
> 1 
3 
IF I O OB 
11 12 
R 1 
BACK- 
e—R 2 WARD 
FOR- 
WARD 
IB I O OF 
13 14 
R 4 R C2 
4 


Function diagram 
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Slave Header SLAVEM 


Summary 


SLAVEM (SLAVE Module) is used for execution control of a SLAVEM (Cl, C2) 
slave module. 


PC element SLAVEM 


Call SLAVEM (C1, C2) 


Parameter Significance Permissible values 
C1 Identity of execution controlling The second part of the PC record 
master header designation of the master header. 
C2 Currently not used 
Function 


The slave header SLAVEM is an element header for a slave module. The numerical identity of the master header associated with 
the slave module is specified with the call parameter C1. This then becomes the second part of the PC record designation of the 
master as this must always be at the level directly subordinate to a program header. How often and in what order the slave 
module is to be executed in relation to other execution units is determined by the superior master header. The slave modules 
within the same master are executed in the order of the documentation. Blocking from service tools and PC programs is 
determined entirely by the master. 


Reading variables 
from the I/O devices, 
common data areas 

and other modules. q 


Normal execution of 
elements 


For all slave modules 
< of the related Master. 


Writing variables to 
the I/O devices, 

common data areas, and 
other modules. <q 


124 3BSE 006 526R0101 


PC Elements 
SQRT 


Square Root 


SQRT 


Summary 
SQRT (SQuare RooT) is used to calculate the square root of a < 
real number. The result can be multiplied by an optional oe 
value. —— 1-1 ob5 —_— 
=~. BialK ERR | 6 —— 
PC element SQRT 
Call SQRT 
Terminal Description 
No Name Type Description 
1 | IR Input. Input for number of which the square root is to be calculated. 
2 K IR Input for multiplication factor K. 
5 O OR Output. Output for the product of the value at input K and the square root of the value at 
input I. 
6 ERR OB ERRor. Output which is set if the value at input is negative. 
Function 
The square root of the value at input I is calculated. The result is multiplied by the value at input K. The product is stored at the 
output O. 
Supervision 


If the value at the input I is negative, the error output ERR is set to 1. The value 0.0 is then stored at the output O. 
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Set/ Reset Memory 


Summary 


The memory element SR (Set Reset memory) is used as a ; : 


memory for Boolean variables. 


Call SR 


Terminal Description 


SR 


1 


PC element SR 


No Name Type Description 

1 S) IB Set input. 

2 R IB Reset input which overrides the set input. 
5 - OB Output from the memory element. 
Function 


The element output is set (to 1) if the set input is set at the same time that the reset input is reset (to 0). If the reset input is set, 


the output is unconditionally reset. 
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Memory Elements SR-AA, SR-AO, SR-OO, SR-OA 


Summary 
a - Bee US” SE 207 
SR-AA, SR-AO, SR-OA and SR-OO (Set Reset memory - SS 
A=And, O=Or) are used as a memory for Boolean variables. 2b — vers 
The elements have different gate elements for condition qe sole 
generation at the set and reset inputs. a OD 
10+C2 


PC element SR-AO 


Call SR-AA (C1, C2), SR-AO (C1, C2), SR-OA (C1, C2) SR-OO (C1, C2) 


Parameter Significance Permissible values 
C1 Number of inputs in the set gate 1..9 
C2 Number of inputs in the reset gate 1.9 

Terminal Description 

No Name Type Description 
1 - IB Input to the set function. 

2 = IB Input to the set function. 

C1 - IB Input to the set function. 

11 : IB Input to the reset function. 
12 - IB Input to the reset function. 
10+02 |- IB Input to the reset function. 
20 - OB Memory element output. 
Function 


The output is set to | if the conditions for the set gate (AND or OR) are satisfied at the same time that the conditions for the reset 
gate are not satisfied. If the conditions for the reset gate are satisfied, the output is unconditionally reset. 


Function diagram SR-AO 
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Set/ Reset Memory with Data Input 


Summary 


The memory element SR-D (Set Reset memory - Data input) 


Call SR-D 


Terminal Description 


SR-D 


BWNHER 
On 


Ne 


PC element SR-D 


No Name Type Description 
1 cS) IB Set input. 
2 D IB Data input. 
3 Cc IB Clock. Dynamic input for entry of data from the D input. 
4 R IB Reset input which overrides all other inputs. 
5 - OB Output from the memory element. 
Function 


If only the S and R inputs are used, SR-D functions as an ordinary SR element. When the input R is reset and the input C goes to 
1, the value at the input D is stored at the output 5. When the input R is set, the output 5 is unconditionally reset, i.e. R overrides 
the other inputs. 
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Step Header STEP 


Summary 


The step header STEP is used to partition a sequence into Scant 


(C1,C2,C3,C4) 
sequence steps. 
——_—. F1 -| STEPNO 
—_______ 1 -| ConD RUN|L 5 — 


11 —| ALEN AL} 15 — 
12 —| ALTD joni ALTE | 16 — 
21 -| JCOND1 
22 —| JPOS1 
" ” C2 
—— 19+2*cC2 —| JCOND2 
—— 20+2*C2 —| JPOS2 
31 -) RLL 
32 —| RH1 
" ” C3 
—— 29+2*C3 -| RLC3 
— 30+2*C3 —] RHC3 


41 ~ STEPTO c4 


si 4 
=] >c4 L- 61 
I) lL 62 

104 4 
PC Element STEP 
Call STEP (C1, C2, C3, C4, C5, C6, C7, C8) 
Parameter Significance Permissible values 

C1 Selection of time function 0..1 

C2§ Number of jumps 0..4 

C3 Number of reset groups 0..4 

C4 Selection of alternative execution order 0..1 

>c4l") Same values allowed as in AC 400 Series or MP 200/1 but in 

AC 55-system no effect. 


(1) Parameters >C4 is allowed for compatibility reasons to the AC 400 Series or MP 200/1 
systems. So you can exchange AMPL source code between AC 400 Series or MP 200/1 and 
AC 55 without problems. 
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Terminal Description 


No Name Type Description 

FA STEPNO II Parameter input for STEP Number. F=0 for automatic step numbering according 
to the last number of the item designation. F=1..999 for manual step numbering. 

1 COND IB CONDition. Condition input for stepping. 

5 RUN OB Indicates that the step is active. 

11 ALEN IB ALarm ENable. Input for start and stop of time measurement. 

12 ALTD IT ALarm Time Delay. Input for alarm time. 

15 AL OB ALarm. Output for alarm. Set (to 1) when the time specified at the input ALTD has 
elapsed. 

16 ALTE OT ALarm Time Elapsed. Output for elapsed time. 

21 JCOND1 IB Jump CONDition 1. Input for jump to step specified by JPOS1. 

22 JPOS1 II Jump POSition 1. Specifies which step the jump is made to if JCOND1 is set. 

23 JCOND2 IB Jump CONDition 2. Input for jump to step specified by JPOS2. 

24 JPOS2 II Jump POSition 2. Specifies which step the jump is made to if JCOND2 is set. 

19+2xC2)}JCONDC2 | IB Jump CONDition C2. Input for jump to step specified by JROSC2. 

20+2xC2 | JPOSC2 II Jump POSition C2. Specifies which step the jump is made to if JCONDCZ2is set. 

31 RL1 II Reset Low limit 1. Input for the number of the first step in the first group of steps 
to be cleared. 

32 RH1 II Reset High limit 1. Input for the number of the last step in the first group of steps 
to be cleared. 

33 RL2 II Reset Low limit 2. Input for the number of the first step in the second group of 
steps to be cleared. 

34 RH2 II Reset High limit 2. Input for the number of the last step in the second group of 
steps to be cleared. 

29+2xC3 | RLC3 II Reset Low limit C3. Input for the number of the first step in the last group of steps 
to be cleared. 

30+2xC3 | RHC3 II Reset High limit C3. Input for the number of the last step in the last group of steps 
to be cleared. 

41 STEPTO II STEP TO. This input modifies the execution order of the sequence. The input 
determines which step should be next step in the sequence. To be used in 
convergence of a sequence (see the manual ’MasterPiece - PC programming’). 
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Function 


The step header STEP is a supervisory element header for partitioning a sequence into sequence steps. Elements, function 
modules and blocks can be directly subordinate to a step header. How often and in which order the step is to be executed in 
relation to other execution units is determined in the supervisory sequence header. 


The element has a basic function which may be extended by setting one or more of the call parameters C1, C4 to a value 
different from 0. A time function can be obtained with the call parameter C1. Jump and reset functions can be obtained with C2 
and C3. With C4 an alternative execution order is obtained. 


Step Number 


If parameter input STEPNO has the default value 0, step numbering is performed automatically according to the last number of 
the STEP element’s item designation. If you wish to have other step numbers , number 1..999 can be given explicitly at the 
STEPNO parameter input. It is the user’s responsibility to give each step an unique step number. 


Basic Version 


The basic version of STEP includes only the condition input COND for stepping and the output RUN which indicates that the 
step is active. 


Normal Execution 


A step change takes place if the sequence is executing normally in accordance with the conditions in the sequence header and 
the COND input of the following step is set to 1. A step may also become active through a jump from the sequence header. 

A step may become active without COND being set to 1. This occurs when UNCONDitional on the sequence header is used. 
With the step change, the RUN output of the active step is reset, after which the elements in this step are executed once in the 
normal way. The RUN output of the new active step is then set and the elements in this step are then executed. If the input 
HOLD on the supervisory sequence header is set to 1, execution of the active step is stopped and the RUN output remains set. 
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Time Function 


If the call parameter C1 is specified as 1, a timer with accumulating time measurement, controlled by the input ALEN, is 
obtained. If ALEN is reset, the timer is stopped but the contents remain and when ALEN is set, the time measurement continues 
from the value which applied when ALEN was reset. Setting HOLD in the supervisory sequence header gives the same result on 
the time measurement circuit as the resetting of ALEN. The timer can only be started when the step is active. Elapsed time is 
specified at the output ALTE. When the time specified at the input ALTD has elapsed, the output AL is set. The timer is reset 
when the step is cleared by another step (see below) or by the setting of the R input in the supervisory sequence header. 


Jump 


When any of the condition inputs JCOND1 .. JCONDC2 are set, a jump is performed to the step specified at the corresponding 
input of JPOS1 .. JPOSC2. If several condition inputs are set at the same time, a jump is made to the step specified by the input 
with the lowest sequential number. If the conditions for step change are satisfied at the same time as those for a jump, the jump 
is performed. No jumps can be performed when the input HOLD on the supervisory sequence header is set. If the input MAN on 
the sequence header is set, a jump is not made until the input STEP is set. 


When executing the step, the elements included are executed first, after which the jump conditions are checked. If both the 
conditions for jump and those for step change are satisfied, the jump is made. If JPOS=0 for the jump input concerned, a jump is 
made to the supervisory sequence header. If the step specified by the JPOS input does not exist, the sequence stops. 


Clearing of Step 


When a sequence step has been active, the data calculated remains, provided that the RUN output is not included as a condition 
for those data. Calculated data can be cleared by a later sequence step. One or more steps in succession can be cleared 
simultaneously. The step from which clearing is to be performed is specified with an integer (I) on one of the inputs 

RL1 .. RLC3. The step to be cleared is specified with an integer (I) on the corresponding input of RH1 .. RHC3. Clearing is 
performed when leaving the step with a normal step change, or with a step change, controlled by a jump condition. If RL=0, the 
complete sequence is cleared, which corresponds to a reset on the sequence header. In this case RH has no effect. If the RL value 
does not exist, there is no reset. If RH does not exist or has a value which is smaller than RL, the reset is performed at the end of 
the sequence. 
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Alternative Execution Order when Joining Branched Sequences 


Normally the steps are executed in the order they are build according to the PC diagram. When a sequence is branched, the jump 
function is used. However, when joining several sequence branches, it is better to use the alternative execution order function. 


Input STEPTO then determines which step should be next step in the sequence. This step will be next step in the sequence 
irrespective of where it is situated in the PC diagram. Several sequence branches can have the same step determined as next step. 
Thus it is possible to join several sequence branches to a common step irrespective of where the steps are situated in 

the PC diagram. If STEPTO=0 the execution is changed to a supervisory sequence head, and if STEPTO gives a non-existing 
step, the sequence is interrupted. Example: In the branched sequence in figure 116, the left branch is build as a straight, normal 
sequence. Branching is performed with jumps (C2=1 and JPOS1=8 in step 3) and the joining of the branches is executed with 
alternative execution order (C4=1 and STEPTO=5S in step 8). Thus step 5 will follow step 8 when executing the sequence. 

The step following step 8 in the PC diagram (in this case step 9) will not affect the execution of step 8 in any way. 


PC diagram 


Branch 


TEP(0,1) 


Joining of 
branches 


TEP(0,0,0,1) 


Example of branched sequence with joining of branches 
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Step 1 
SEQ if 
RUN . = 
21 : 
MAN 
STEP 21 Normal execution of 
ean elements 
21 
R 
SEQ 
COND & | 21 NEXT 
1 
q END 
Q 
:0 | 
| en 
& 
Step 2 
RUN 
& 
5 
————r 
COND o si Normal execution of 
2 | 
1 elements 
21 
° Last 
RUN | step 
& 
5 
COND 


Normal execution of 
elements 


Function diagram 
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Subtractor SUB 


Summary 


SUB is used for subtraction of two integers or real numbers. 1 tL 5 


PC element SUB 


Call SUB (C1 


Parameter Significance Permissible values 


C1 Data type I, IL, R 


Terminal Description 


No Name Type Description 

1 7 IC1 Input for minuend. 

2 - IC1 Input for subtrahend. 
20 - OC! Output for difference. 
Function 


The value at input 2 is subtracted from that at input | and the result is stored at output 20. 


Overflow 


If the maximum positive or negative values are exceeded, the output is limited to the highest or lowest representable value for 
the data type. 
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Switch 


SW 


Summary 
SW (SWitch) is used as a connection element for data and has sw 
; ; : : (C1,C2) 
an optional number of channels with closing function. The 
data type can be integer, real number, Boolean or time. ——= oF ACT - 
21 22 
+10xc2+1 10xc2+2 


Call Sw (C1, C2) 


PC element SW 


Parameter Significance Permissible values 
C1 Data type |, IL, R, B, T, TR 
C2 Number of channels 1.9 
Terminal Description 
No Name Type Description 
1 ACT IB ACTivate. Input for activation of the switch. When the input is set to 1 the switch is activated. 
11 - IC1 Input to channel 1 which is connected to the output for channel 1 when the switch is 
activated. 
12 - OC! Output from channel 1. 
21 : IC1 Input to channel 2 which is connected to the output for channel 2 when the switch is 
activated. 
22 - Oc! Output from channel 2. 
10xC2+1 - IC1 Input to channel C2 which is connected to the output for channel C2 when the switch is 
activated. 
10xC2+2 | - OC! Output from channel C2. 
Function 


When the control input ACT is 0, the output data is 0 according to the data type. When ACT is set, data comes from the 
inputs 11 .. 10xC2+1. 
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Changeover Switch SW-C 


Summary 
SW-C (SWitch - Changeover) is used as a connection element a 
: ; c1,c 
for data and has an optional number of channels with ’ 
switching function. The data type can be integer, real number, ——, = ACT ie 
Boolean or time. as 4 
21 23 
2D 4 | 
+10xc2+1 10xC2+3 
—10xC2+24 4 


Call SW-c (C1, C2) 


PC element SW-C 


Parameter Significance Permissible values 
C1 Data type I, IL, R, B, T, TR 
C2 Number of channels 1..9 
Terminal Description 
No Name Type Description 
1 ACT IB ACTivate. Input for activation of the switch. When the input is set to 1 the switch is activated. 
11 - IC Input for channel 1 which is connected to the output for channel 1 when the switch is activated. 
12 - IC Input to channel 1 which is connected to the output for channel 1 when the switch is not activated. 
13 - IC Output from channel 1. 
21 =) IC1 Input to channel 2 which is connected to the output for channel 2 when the switch is not activated. 
23 OC! Output from channel 2. 
10xC2+1 - IC Input to channel C2 which is connected to the output for channel C2 when the switch is activated. 
10xC2+2 | - IC1 Input to channel C2 which is connected to the output for channel C2 when the switch is not 
activated. 
10xC2+3 | -— OC! Output from channel C2. 
Function 


When the control input ACT is 0, the data from the inputs 12 .. 10xC2+2 are connected to the appropriate outputs. When ACT is 
set, data comes from the inputs 11 .. 10xC2+1. 
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SYSL 
Element for Calculation of System Load SYSL 
Summary 
SYSL (SYStem Load) calculates the system load. If the SYSL 
system is overloaded this is indicated. Inputs and outputs for (C1) 
handling of maximum load may be selected with a call 1 _| MAXL Loap L5 —_ 
parameter. —— 2-)HYS OVERL | 6 —— 
L>ML + 7 —— 
PC Element SYSL 
Call SYSL (C1) 
Parameter Significance Permissible values 
C1 Determines whether inputs and outputs for the | 0..1 
maximum load is to be included in the element: 
Terminal Description 
No Name Type Description 
1) MAXL IR MAXimum Load. Input for maximum system load. 
2(") HYS Is HYSteresis. Input for hysteresis for maximum system load. 
5 LOAD OR Output for system load in percent. 
6 OVERL OB OVERLoad. OUTPUT that is set to 1 when the system is fully loaded. 
ray L>ML OB Load>Maximum Load. Input that is set to 1 when the load exceeds the value 
specified at the inout MAXL. 


(1) These connections are only included if the call parameter C1=1. 


Function 

If the system is fully loaded the output OVERL is set to 1. The system load in percent (%) is given at the output LOAD. If the 
call parameter C1 has been set to | the element will have inputs MAXL and HYS, for maximum load and hysteresis 
respectively. When the load MAXL is exceeded the output L>ML is set to one. L>ML is reset when the load lowers to below 
MAXL-HYS. If MAXL is higher than 100 the value 100 is used. If HYS is higher than MAXL the MAXL is used. If MAXL or 
HYS is negative the value 0 is used. 


138 3BSE 006 526R0101 


PC Elements 


SYSTIME 
Time and Date Element SYSTIME 
Summary 
SYSTIME is used to get actual time and date SYSTIME 
MILLI - 5 —— 
SECOND | 6 —— 
MINUTE | 7 —— 
HOUR F g —— 
DAY F 11 —— 
MONTH + 12 —— 
YEAR + 13 —— 
WEEKDAY F 16 —— 
PC Element SYSTIME 
Call SYSTIME 


Terminal Description 


No Name Type Description 
5 MILLI Ol Output for millisecond (0 - 999) 
6 SECOND Ol Output for second (0 - 59) 
7 MINUTE Ol Output for minute (0 - 59) 
8 HOUR Ol Output for hour (0 - 23) 
11 DAY Ol Output for day of month (1 - 31) 
12 MONTH Ol Output for month (1 -12) 
13 YEAR Ol Output for year (>=1990) 
16 WEEKDAY | Ol Output for day of week (1 - 7):Monday=1, ..., Sunday=7 
Function 


Actual system time and date are output at the terminals of the PC element. 
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Threshold Function 


Summary 


THRESH-L (THRESHold - Logic) is used to determine 
when more than, or equal to, a given number of Boolean 
signals are set (to 1). 


Call THRESH-L (C1, C2) 


THRESH-L 


2C1 20, 


| 


ie 


PC element THRESH-L 


Parameter Significance Permissible values 

C1 Threshold value |1..C2 

C2 Number of inputs | 1 .. 19 
Terminal Description 

No Name Type Description 

1 - IB Input for the first Boolean value. 

2 - IB Input for the second Boolean value. 

C2 - IB Input for the last Boolean value. 

20 - OB Output which is set to 1 if C1 or more of the inputs 1 .. C2 are set. 
Function 


The TRESH-L element is used to determine if more than, or equal to, a specified number of Boolean values in a group are set 
to 1. If so, the output (20) is set. 
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Time Selector 


Summary 
TIMER is used to generate a pulse with a duration determined TIMER 
by two times in the same (24 hour) day. (C1) 


Call TIMER (C1) 


TIMER 


11—} YEAR1 01 116 


214 YEAR2 02 126 


10xC1+14 YEARC1 OC1 }|10xC1+6 — 
10xC1+2—4 WEEKC1 
10xC1+34 DAYC1 
10xC1+4—4 TONC1 
10xC1+54 TOFFC1 


PC element TIMER 


Parameter 


Significance 


Permissible values 


C1 


Number of times |1..9 


Terminal Description 


No Name Type Description 

5 ERR OB ERRor. Error signal which is set to one when any of the inputs have values outside the permitted 
time range. 

11 YEAR1 II Input which specifies which year the pulse is to be given from the first time element. The value 0 
means a pulse is to be given each year. 

12 WEEK1 II Input which specifies which week the pulse is to be given from the first time element. The value 
0 means a pulse is to be given each week. 

13 DAY1 II Input which specifies which day of the week the pulse is to be given from the first time element. 
The value 0 means a pulse is to be given each day. 

14 TON1 IT Time ON 1. Input which specifies at which time the pulse from the first time element is to begin. 

15 TOFF1 IT Time OFF 1. Input which specifies at which time the pulse from the first time element is to end. 

16 O1 OB Output 1. Output at which a pulse appears between the times specified at the inputs TON1 and 
TOFF1. 

21 YEAR2 II Input which specifies which year the pulse is to be given from the second time element. The value 
0 means a pulse is to be given each year. 
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Terminal Description 


No Name Type Description 

22 WEEK2_ il Input which specifies which week the pulse is to be given from the second time element. The 
value 0 means a pulse is to be given each week. 

23 DAY2 II Input which specifies which day of the week the pulse is to be given from the second time 
element. The value 0 means a pulse is to be given each day. 

24 TON2 IT Time ON 2. Input which specifies at which time the pulse from the second time element is to 
begin. 

25 TOFF2 IT Time OFF 2. Input which specifies at which time the pulse from the second time element is to 
end. 

26 02 OB Output 2. Output at which a pulse appears between the times specified at the inputs TON2 and 
TOFF2. 

10xC1+1 |YEARC7 /Il Input which specifies which year the pulse is to be given from the last time element. The value 0 
means a pulse is to be given each year. 

10xC1+2 |WEEKC7 /|Il Input which specifies which week the pulse is to be given from the last time element. The value 
0 means a pulse is to be given each week. 

10xC1+3 |DAYC71 II Input which specifies which day of the week the pulse is to be given from the last time element. 
The value 0 means a pulse is to be given each day. 

10xC1+4 |TONC7 IT Time ON C7. Input which specifies at which time the pulse from the last time element is to begin, 

10xC1+5 |TOFFC7 |IT Time OFF C7. Input which specifies at which time the pulse from the last time element is to end. 

10xC1+6 |OC7 OB Output C7. Output at which a pulse appears between the times specified at the inputs TONC7 
and TOFFC7. 

Function 


TIMER is used to produce a pulse between two times within one (24 hours) day. The day is specified by year, week number and 
day number within the week. The duration of the pulse is determined by the inputs TON and TOFF. The generated pulse can be 


used to start required functions. 


YEAR Input 


The year during which the pulse is to be obtained is specified at the inputs YEARI .. YEARC1. If the year is given as 0, 
a pulse is given each year. In addition to 0, years 1980 to 2099 can be given. 


WEEK In 


put 


The week during which the pulse is to be obtained is specified at the inputs WEEK1 .. WEEKC1. If the week is given as 0, 
a pulse is given each week. In addition to 0, week numbers | to 53 can be given. If week 53 is specified in a year that does not 
have a week 53, no pulse is produced. 
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DAY Input 


The day of the week during which the pulse is to be obtained is specified at the inputs DAY! .. DAYC1. If the day is given as 0, 
a pulse is given each day of the week. In addition to 0, day numbers | to 7 can be given. Day | refers to Monday and day 7 is 
Sunday. 


Rules for Week and Day Numbering 


Weeks and days are numbered in accordance with the ISO standard. Monday is considered to be the first day of the week. 
The first week which contains at least 4 days is considered to be the first week of the year. When days are referred to by year- 
week-day, the change of year is on week 1, day 1. 


Example: | Jan 1995 is given as 1994 52 6 


TON and TOFF Inputs 


At which time a pulse is to begin or end respectively is given at the inputs TON and TOFF. TON and TOFF must be within the 
same 24 hour period, i.e. TON<TOFF. Time specifications can vary from 00:00:00.000 to 23:59:59.999. For repetition within 
a 24 hour period, e.g. each hour, external elements are required. 


Examples of Selection of Day 


YEAR WEEK DAY Significance 

0 0 0 Each day. 

1980 .. 2099 0 0 Each day during a certain year. 

1980 .. 2099 1.53 0 Each day during a certain week during a certain year. 
1980 .. 2099 0 ears A certain day each week during a certain year. 

0 1... 53 0 Each day during a certain week every year. 

0 0 1..7 A certain day of each week, every year. 

0 1... 53 Tae A certain day of each year. 

1980 .. 2099 T63 1..7 A particular day. 
Supervision 


If any input has a value outside the permitted range, the error signal ERR is set (to 1). 
1 


0 fe) 


a 


00.00 01.00 02.00 03.00 04.00 05.00 06.00 07.00 08.00 09.00 10.00 
Time pulse diagram 
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Time Delay On/ Time Delay Off TON/ TOFF 


Summary 
Time delay on TON (Timer ON-delay) and time delay off T 
TOFF (Timer OFF-delay) of Boolean variables for use in ; J — a L : av 
connection with combined expressions. PC clement TON 
T 
Call TON TOFF nn ee i a ok5 —— 
——. 2.4)"1D TE; 6 —— 


Terminal Description 


PC element TOFF 


No Name Type Description 
1 | IB Input for start of time delay. 
2 TD IT Time Delay. Input for preset time. Max 23h 59m 59.999s. 
5 O OB Output. Output which is set (TON) or reset (TOFF) when the preset time has elapsed. 
6 TE OT Time Elapsed. Output which specifies how long | has been set (TON) or reset (TOFF). 
When the preset time (TD) has elapsed, TE stops. 
Function 
TON 


The input variable to the input I is obtained delayed at output O when the input variable changes from 0 to 1. 
The output signal returns immediately the input variable changes from | to 0. 


TOFF 


The input variable to the input I is obtained delayed at output O when the input variable changes from | to 0. 
The output signal is set immediately the input variable changes from 0 to 1. 
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Example of time diagram for TON with preset time 3 s 


Example of time diagram for TOFF with preset time 3 s 
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Time Delay On with Retention 


Summary 


TON-RET (Time delay ON - RETentive) switch-on delay 
with accumulating time measurement of Boolean variables for 
use in connection with combined expressions. TON-RET is 
used for e.g. operational time monitoring. 


Call TON-RET 


Terminal Description 


TON-RET 


T 
se |———_| Cl es a 
a, DELP 
—— 3 _]TD TEL 6 —— 


PC element TON-RET 


No Name Type Description 

1 | IB Input for start of time delay when the input changes from 0 to 1. The time circuit maintains its status even 
when the input returns to 0. Output which is set when the preset time has elapsed. 

2 R IB Reset. Input which resets the timer. R must be reset (to 0) for the timer to function. 

3 TD IT Time Delay. Input for preset time, i.e. the time during which the input | must be set (to 1). 
Max 23h 59m 59s. 

5 O OB Output which is set when the preset time has elapsed. 

6 TE OT Time Elapsed. Output which indicates the time during which | has been set to 1. 

Function 


The input variable to the input I is obtained delayed at the output O when the input variable changes from 0 to | in accordance 
with the time pulse diagram in figure 2. If the input variable returns to 0, the time which has elapsed remains in the timer and 
when the variable returns to 1, the time continues from the value which applied when the variable went to 0. The input R must be 
reset (to 0) when the timer functions. If R is set (to 1) both outputs O and TE are reset. 
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Trigger 


Summary 


The triggering element TRIGG is used for, for example, 
reducing impulse times at the start of automatic procedures 
and for calculating functions. 


Call TRIGG 


Terminal Description 


TRIGG 


1 +) 1, — 


PC element TRIGG 


No Name Type Description 

1 - IB Input for start of trigger pulse. 
5 - OB Output for trigger pulse. 
Function 


When the input signal is set (to 1) the output signal is also set. The output signal is cleared during the next program cycle, 
irrespective of the value of the input signal. For the output signal to be set, the input signal must have been 0 during one program 
cycle. The output signal from the element may only be used within its own execution unit as detection of it is otherwise not 


certain. 
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Exclusive Or Gate 


Summary 


XOR (eXclusive OR) is used to generate combined 


expressions with Boolean variables. 


Call XOR 


Terminal Description 


1 =1 fo) 


XOR 


ee 


PC element XOR 


No Name Type Description 
1 - IB Input 

2 - IB Input 

5 - OB Output 
Function 


The output signal from the XOR element is | if the input signals are different and 0 if they are equal, see the table below. By 


inverting the output of the XOR element, a | is obtained if the signals are equal. 


Table Input and Output Signals 


1 2 5 
0 0 0 
0 1 1 
1 0 1 
1 1 0 
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